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Preface  of  the  Second  Edition 


ALTHOUGH  tliis  Second  Edition  appears  only  a  few  months 
after  the  First,  it  has  been  much  modified  and,  we  think, 
improved.  Numerous  new  chapters  and  documents  have  been 
added  to  complete  the  work  :  we  will  only  indicate  among  the 
additions,  the  table  of  the  food  supply  in  Paris  during  the  decen- 
nial period  1890-1900,  the  developments  relating  to  the  establish- 
ment of  the  coefficients  of  intestinal  utilization  of  foods  ;  the 
experimental  study  of  the  requirements  in  energy  of  the  man 
at  rest  or  at  work  according  to  the  last  reaea  relies  of  Atwater  ; 
the  description  of  the  mechanism  of  general  nutrition,  of  the 
action  of  assimilatory  and  dissimilatory  ferments  and  of  the  origin 
of  vital  energy.  In  quite  another  categoiy  of  ideas  will  be  found 
in  this  volume  numerous  details  which  we  had  not  yet  given  on 
toxic  foods  ;  the  rôle  of  Salts  in  the  system  ;  on  the  rules  which 
enable  us  to  fix  the  rate  and  tlie  nature  of  alimentation  according 
to  climates,  weight  and  height  of  the  subjects.  As  to  the  diet 
of  invalids,  the  chapters  relating  to  arthritis,  liver  complainte, 
nervous  diseases,  etc.,  are  modified  and  completed.  I  have 
given  (p.  619)  a  somewhat  long  note  setting  forth  the  new  project 
of  aUmentation  for  hospital  patients  proposed  by  the  Medical 
Society  of  the  hospital  physicians  and  surgeons  of  Paris,  etc. 
Thus   this  Second  Edition  is  increo-sed  by  more  than  130  new 


TËi  itriving  to  correct  the  imperfections  euid  omissions  of  the 
Firet  Edition  I  have  endeavoured  to  respond  to  the  confidence 
of  those  who  have  hoped  to  find  in  this  work  tlie  solution  of  a 
number  of  questions  upon  which  public  health  depends  and 
which  touch  upon  so  many  medical  and  sociological  problems. 

Paris,  May,  1904. 
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Introduction 

LIFE  is  a  perpetual  function  ;  it  hue  for  its  seat  the 
organs  which,  working  and  modifying  themselves  inces- 
santly, have  a  constant  tendency  to  revert  to  their  primitive 
type.  Thence  a  continual  current  of  exchanges,  the  upkeep 
of  which  is  borne  by  allDientation.  According  to  its  nature,  it 
préserves  in  a  normal  state  the  composition  and  the  texture  of  tiie 
organs,  or  mtiier  transforms  slowly  their  substance  and,  with 
it,  the  fimctional  acts. 

Nothing  therefore  is  of  greater  importance  than  to  know  how  to 
feed  oneself  prcv|>erly  ;  notliing  is,  however,  more  difficult  or  more 
misunderstood,  and  directly  it  is  a  question  affecting  mankind, 
we  have  to  take  note  of  tradition  and  sentiment  with  regard  to 
one  of  the  main  conditions  upon  which  closelj'  depends  indivi- 
dual health,  family  prosperity,  the  improvement  of  constitutions 
and  of  races.  It  is  well  known  how  to  feed  an  ox,  a  cow,  a  horse 
or  a  sheep,  so  as  to  make  them  produce  the  n)axlDium  of  meat, 
of  mUk,  of  work  or  of  wool  ;  one  knows  less  well  how  to  feed  a 
man.  Alimentation  has  varied  with  epochs,  peoples  and  pro- 
vailing  ideas;  it  varies  much  at  the  present  day,  and  this  grave 
and  complex  probleni  of  the  daily  repair  of  the  instruments  of 
life,  without  a  superfluous  capital  or  deficit,  is  etill  determined 
most  often  empirically  or  according  to  preconceived  notions  ; 
some,  believing  that  they  sec  the  principal  source  of  physical 
vigour  and  voluntary  energy  in  flesh  food,  wish  to  have  it 
in  plenty,  others  protest  that  we  already  consume  too  much  meat, 
that  it  charges  the  liver  and  blood  witli  [wisons  and  waste  products 
and  that  it  ought,  on  the  contrary,  to  !>e  much  reduced  ;  otiiers 
extol  vegetarianism  and  say  that  it  sufHcea  for  all  our  needs  and 
renders  us  less  susceptible  to  disease.  Many  nunlicat  men 
to-day  forbid  alcoholic  liquors,  such  as  wine  and  beer,  which  they 
declare  are  at  least  useless,  if  not  poistinous  ;  others  believe 
them  to  be  stimulating  and  even  precious  nourishment.  One 
prescribes  salt  and  spiced  dishes,  another  forbids  them.  Yester- 
day, we  were  advised  to  drink  as  little  as  possible  while  eating  ; 
to-day,  it  is  nef^es-sarj'  to  purify  the  bior»d  by  an  abundance  of 
watery  drinks  to  carry  off  all  poisons  and  residues. 

Nevertheless  alimentation  goes  on  :  if  irrationally,  it  leaves  every 

day  a  deficit  or  else,  on  the  contrarj',  a  vexatious  excess  of  fat, 

tJeah,  water  or  mineral  salts,  and  the  effects  of  this  careless  diet 

accumulating  in  the  midst  of  the  gradually  modified  nutritive 

[.plasmas,  the  cells  and  the  organs  undergo  a  slow  degeneration, 
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health  is  enfeohled,  the  constitution  becomes  more  and  more 
affected,  the  tissues  worn  out  and  disease  is  establisiied. 

It  is  of  the  utmost  importance  tiierefore  that  man  should  learn. 
how  to  feed  himself  rationally  and  to  preserve  his  youth  and  his 
strength  while  there  is  yet  time.  It  is  also  necessary  that  the 
pliysician  should  know  how  to  prescribe  for  him  the  most  effi- 
cacious diet,  if  he  falls  ill.  I  shall  endeavour  to  set  out  in  this 
Work  the  rules  which  resjmiid  to  these  fundamental  needs. 

It  is  divided  into  three  jMirts  : 

In  the  fir.il  I  unfold  the  general  principles  of  normal  diet  for  a 
healthy  man. 

Ill  the  second  I  explain  the  nature  and  application  of  each  of 
tlie  alimentary  substances. 

In  the  Ûtird  I  study  the  variation  of  diet  according  to  individuals, 
races,  climates,  ages,  in  health  and  in  sickness. 

The  laws  of  alimentary  dietetics  have  a  triple  origin  :  tradition 
when  it  has  withstood  time  and  theory'  ;  p/iysiological  hiou^- 
ktltjc  of  the  normal  function  of  the  organs  ;  chcmiaii  statistics 
which  connect  the  comptwition  and  daily  ex{>enditure  of  the 
organ.<  with  the  comjjfjsition  and  tlie  balance-sheet  of  the  fctodstuAFs. 
These  three  cla.sses  of  con.Hiderations  should  support  and  explain 
each  other,  and  alone  are  valuable  in  establishing  the  rules  of 
good  alimentary  dietetics,  tho.se  which  flow  simultaneously  from 
lhe.se  (hrec  .sources  of  our  knowledge  and  satisfy  them. 

I  lia\'e  always  endeavoured  to  conform  my  conclusions  to  tliese 
general  considerations. 

The  more  I  have  thought  alK>ut  the  subject  I  am  treating 
in  (his  work,  the  more  I  am  convinced  that  a  long  empiricism 
ba,s  introduced  little  by  little  bad  habits  into  our  customs 
relating  lo  alimentation.  It  api)ears  to  me  that  the  various 
diatheses,  which  one  i.s  accustomt^  to  attribute  vaguely  to  deli- 
cate tcmfierainents.  to  faulty  constitutions  and  to  idiosyncrasies, 
are  most  often  derived  from  defective  methods  of  nourishment, 
individual  or  hereditary.  Arthritis,  gout,  megrim  or  neuralgic 
conditions,  neura-sthenia,  dyspc|isia,  gastratgia,  enteritis,  rickets, 
arterifisclerosis  and  many  affections  of  the  skin,  physical  and  intel- 
lectual deterioration  which  alcohol  lK'get«.  and  in  an  indiit^ct  way. 
many  alTertions  of  the  heart,  liver  and  kidneys,  indeed  some  of 
the  f<irms  of  diabetes  itself,  may  be  attributed  directly  or  indi- 
rectly to  exaggeratetl  or  indiscreet  habits  of  diet  and  can  l)e 
modified  or  made  to  disappear  with  them. 

I  have  thouglit  it  useful  then  that  the  numerous  and  dehcate 
proidems  connected  with  the  study  of  diet,  in  health  or  in  sickness, 
slvould  be  examined  by  a  biologist  and  a  chemist,  by  the  clear 
and  [lenet rating  light  which  our  modern  chemical  knowledge 
throws  nil  these  impiutant  (piesfions.  This  is  the  raison  d'etre 
of  (lii.s  VV'oik. 
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PART  I 

Principles   and    Methods 
I 

DIRT — ITS    KÔLE — ^THB    MECHANLSM    OK   ASSlMn.ATION 

LI  MENTATION  lnis  for  its  rôle  the  nourishment  of  tlie 
ornaii»  and  the  niniiitennnce  of  their  regular  function. 
IJfe  is  only  carried  o!i  by  vktueof  the  continuous  changes  and 
xpcnditurea  which  create  the  corre-s|X)nding  alimentary  wants.  A 
fnll  jji-own  man,  in  good  active  health,  uses  upcat^h  day,  calculated 
in  the  fresh  state,  about  5(K)  grms.  tif  his  Hesh  or  of  other 
albuminous  comjxjunds  which  ftiriii  his  blood  and  his  tissues. 
He  bums  a  part  of  his  fats  and  furnislics  liy  their  combustion,  and 
by  that  of  sugars  and  starches,  wliich  foods  put  at  his  disjmsal  or 
which  his  organs  provide  him  with,  a  quantity  of  energy  which, 
calculated  in  heat,  amounts  in  the  a<lult  to  alx)ut  2,40<)  Calories 
^^-  in  24  hours.  He  loses,  besides,  some  water  every  day,  1300-1350 
^■cc.  by  urine,  (300-700  cc.  by  the  akin,  450  by  the  lungs.  Ho 
^^exhales  a  cjuantity  of  carbonic  acid  '  containing  610-(>90  grms.  of 
[  oxygen  and  230-260  grms.  of  carlK>n.  He  throw.s  oft  nearly 
240-270  grms.  of  this  last  element  by  the  total  amoutit  of  his  excre- 
tions. He  loses  by  his  ffeces  or  by  the  urine  22-23  grm.s.  of  different 
mineral  salts,  more  than  half  formed  of  sea-salt.  Daily  nourish- 
ment should  provide  for  all  this  ex[)cnditure. 

Foods  are  therefore  the  solid,  liquid  or  gaseous  materials, 
suitable,  when  they  are  introduced  into  the  system,  for  repairing 
the  losses  nia<le  by  the  organs  and  for  assuring  the  exercise  of  their 
functions.  The  flesh  of  animals,  their  fat,  the  gluten  and  starch 
of  cereals,  ordinary  sugar,  water,  salt,  the  oxj'gen  of  the  air  itself, 
arc  foods,  because  they  have  the  property  of  maintaining  our 
functions  and  preventing  organic  decay. 

On  the  other  hand,  the  fles<h  and  eggs  of  certain  fishes  and 
reptiles,  the  albuminoid  matters  of  some  vegetables,  and  of  many 
niiishriHims,  certain  gums  and  the  sugars  which  correspond  to 
them,  the  salt»  of  heavy  metals,  the  nitrogen  of  the  air,  ozone, 

'  ClauUon  and  Morin,  Comptes  rendus,  t.  CV,  p.   1109. 
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etc.,  are  not  foods  because,  notwitlistaiidiiig  tlieir  analogy  with 
the  preceding  substances,  they  are  unsuitable  for  the  maintenance 
of  life  or  for  tlie  reconstitution  of  tissues. 

In  reality,  whatever  may  he  its  composition  and  actual  form, 
a  principle  is  only  alimentary  if  it  can  Ije  jilacetl,  in  traversing  the 
digestive  tube  or  in  reaching  our  organs,  in  wuch  a  form  that  these 
can  utilize  it  eit  lier  ascon-structive  material  or  as  a  means  of  action. 

On  tliia  point  it  is  expedient  to  give  at  once  some  explanations. 

Here  are  some  particles  of  yeast,  yeast  of  beer  or  ntucor  race- 
mosus  of  the  pellicle  of  the  grape  :  sown,  protected  from  the  air, 
in  some  sweetened  must,  or  even  in  a  solution  of  cane  sugar,  to 
which  is  added  a  small  ipuintity  of  phosphates  of  potash  and 
ammonia,  and  traces  of  sulj)liate  of  magnesia  and  lime;  these 
little  organisms  are  nouri.slied,  they  multiply,  and  from  tlieir 
action  results,  with  emission  of  beat,  a  production  of  materials 
of  new  formation,  complex  materials  serving  to  construct  the 
cells  which  have  lieen  formed. 

In  LiK)  grammes,  calculated  in  the  dry  state,  of  new  yeast  thus 
formed  owing  to  the  active  nutrition  and  the  reproduction  of 
mother  cells,  we  find  : 


Nitrugenoug  albimiinous  matters 

Fata 

Cellulose  matters 
Starchy  mutters  and  jtlycogen 
Leucin,   Xanthin,   Atlonin,  etc. 
DiRoreiit  organic  acids 
Mineral  matters 


38  OH  grms. 

2-8  „ 

5-47  ., 

■I400  „ 

300  „ 

1  00  ,. 

5  50  „ 


From  whence  do  all  these  new  organic  matters  proceed  ? 

TAf.se  alhumitis,  fats,  celluloses  imd  tJic  slarfhij  matters  did  not 
exist  in  ihr  original  siveelened  liquor  by  ir/iich  the  i/aisl  is  mniriKfuil 
and  in  which  it  is  reproduced. 

It  must  be  then  that  these  elements  are  fixed  in  the  cells  in 
the  process  of  growth  or  of  re[)rodiiction,  not  by  virtue  of  a 
true  intussusception,  a  kind  of  choice,  owing  to  which  the  yeast 
would  take  from  the  liquor  where  it  lives  the  prepared  matters 
which  it  prefers,  but  rather,  by  rea-son  of  that  mysterious  aptitude, 
peculiar  to  all  living  organisms,  which  permits  them  to  modify, 
to  divide,  to  combine  the  sulistances  presented  to  them  by  the 
nutritive  plasma  bathing  Ihein,  in  order  to  build  up,  with  the 
products  thus  fashioned  by  them,  the  special  iiintciials  indispens- 
able to  their  pniper  action,  and  the  reconstitution  of  their  ])rol.o- 
plasms.  The  particle  of  yeaat  does  not  clioo.se  from  the  nutritive 
centre  where  it  lives  even  tlie  substances  of  which  it  is  constructed 
and  which  do  not  otherwise  exist  there:  it  manufactures  them  on 
the  spot  by  means  of  simpler  principles,  which  it  condtines  to  repro- 
duce the  comphcafed  sjiecific  substances  of  its  protoplasms.  Such 
u  the  mysteriouH  phenomenon  of  the  nutrition  of  the  living  cell. 


MECHANISM    OF   ALIMENTATION 

Let  us  try  to  aiiah'se  it,  as  nearl}'  lus  possiMe,  in  the  compara- 
tively simple  case  which  we  have  iiitentianaily  cluisen. 

Placed  in  contact  with  sweetened  liquor,  the  cell  of  beer  yeast 
takes  possession  at  once  of  all  the  nitrogen  of  the  ammoniacal 
salts,  the  sulphur  of  the  sulphates,  the  phosphorus  of  the  jilios- 
phates  placed  at  its  disjxisal.  All  these  salts  have  nearly  disap- 
peared right  from  the  very  beginning.  Fronj  the  sugar  already 
existing  in  the  nutritive  liquor,  it  has  borrowed  its  carbon  as  well 
as  the  oxygen  which  is  necessary  to  it,  for  it  lives  in  surmundings 
deprived  of  air.  From  the  mass  of  these  elements  (although  we 
are  not  able  in  the  present  state  of  our  knowledge  to  indicate  the 
sequence  of  the  intermediary  processes),  it  has  formed  most  com- 
plex substances  :  these  albuminoids,  phosphorated  proteid^,  the  cel- 
lulose, glycogen,  etc.,  which  we  find  in  the  cells  of  new  formation. 

The  nutrition  of  the  yeast,  far  from  being  an  act  of  simple 
intussusception  or  of  chemical  deposition  in  the  living  cells  of 
matter  pre-existing  in  the  primitive  liquid  as  when  a  crystal, 
for  example,  grows  in  its  mother  water,  has  lieen  tiioii  in  reality  an 
extremely  complex  act.  The  little  organism  has  broken  up  the 
chemical  8ul>8tances  ofTered  to  it  ;  it  has  extracted  from  them 
the  radicals,  or  the  parts  which  are  suitable  to  it,  and  has  c<imbined 
them  in  the  form  of  substances  which  the  vital  action  had  caused 
to  disappear,  and  from  these  materials,  thus  formed,  it  has  nour- 
ished itself  up  to  the  ptiint  where,  having  reached  ito  higiiest 
development,  it  has  u.sed  these  food  stuffs  to  reproduce  new 
cells  capable  of  recommencing  the  same  work. 

To  nourish  oneself,  is  then,  in  reality,  to  j)roduce  at  the  expense 
of  the  food,  whatever  it  may  be,  a  aeries  of  acts  of  dislocation,  of 
simplification,  and  as  a  corollary  and  complement,  of  new  associa- 
tions, from  which  results  the  reproduction  of  specific  constituent 
principles  which  the  vital  action  had  destroyed. 

The  cell  of  yeast  adds  a  new  act  to  this  construction  of  complex 
and  specific  organic  materials  starting  from  dilTerent  principles  in 
the  \ery  simple  case  which  we  have  cho.sen.  VVitli  a  little  sugar 
and  substances  chemically  inert,  ammoniacal  salts,  phosphates, 
sulphates,  etc.,  substances  saturated  with  oxygen,  it  forms  albumi- 
nous principles,  fats,  starch,  glycogen,  cellulose,  etc.,  combustible 
matters  filled  with  chemical  potentiality.  In  order  to  succeed 
in  thus  changing  inert  material  into  combustible  material,  this 
organism  required  some  source  from  which  it  could  draw  the 
energy  contained  in  these  products  of  new  formation.  Life  can 
very  well  fashion  matter  but  it  can  neither  create  it  nor  endow 
it  with  power.  In  the  case  under  consideration,  the  yeast  cell 
[finds  the  source  of  energy-  indispensable  to  it  in  the  destruction 
of  the  greater  part  of  the  alimentary  sugar,  transformed  by  it 
into  carbonic  ac-id  and  alcohol,  a  new  system  containing  less 
'  chemical  force  than  the  sugar  from  which  it  comes.  The  difference 
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is  piwtly  fixed  in  the  oi'gaiiic  substances  of  new  fornmlion,  partly 
lost  in  the  midst  of  tiie  liquid  whiuli  is  lioatod  in  the  process  ai' 
fermentation. 

Sugar  is  tlien  a  fot«l  to  tiie  yeaat  cell  since  it  permits  it  to  act, 
but  an  indirect  food  which  it  neither  assimilates  nor  fixes  in  any 
apjirociable  form  in  it«  protojilasms.  It  is  one  of  the  foods  which 
furnish  it  with  the  inaterial.s  for  its  constructions  :  it  is  also  the 
transient  means  of  providing  the  yeast  with  the  power  which  it 
needs  to  create  new  bodies  of  high  chemical  potentiality,  in  particu- 
lar those  prfiteid  substance-s  suitable,  by  their  simple  hydrolytic 
divisions,  to  deliver  up  to  the  cell  which  will  destroj'  them,  while 
functioning,  a  part  of  the  energy  storetl  uj)  beforehand  in  these 
bodies, 

One  sees  that  food  is  not  only  every  matter  of  which  the  ele 
menls  in  iK-ing  assimilated  can  enter  into  the  constitution  of 
living  organs,  l)ut  also  every  substance  fit  to  allow  them  to  dis-  ^i 
charge  their  functions,  even  if  these  substances  were  not  at  any^H 
time  assimilated  in  nature.  ^^ 

If,  instead  of  making  the  cell  of  yeast  live  in  a  solution  of  sugar 
to  whicli  had  been  added  different  salts,  we  luid  plunged  it  into 
nmst  of  sweetened  gra[>e,  after  having  conaumed  al  the  ouisH  the 
Oi5  to  0'30  grms.  of  ammoniacal  salle  which  this  must  could 
cimtnin  per  litre  in  the  natural  state,  the  yeast,  wanting  then  some 
nitrate  of  ammonia,  would  have  taken  po.nscs-sion  of  tliat  which 
it  had  found  in  the  albuminoids  and  other  nitrogenous  substances 
of  the  juice  of  the  grape.  Placed  iti  it.s  natural  conditions,  this 
cell,  in  order  to  con.'itruct  the  proto|jhwms,  makea  u.se  first  of  all 
of  the  simplest  nitrogenous  aukstanees  (nitrates,  ammoniacal 
salts)  ;  and  it  is  only  after  their  disappearance  that  it  touches  the 
albuminoids  of  must  which,  however,  much  more  nearly  re-serable 
in  their  constitution  the  principles  which  form  its  protoplasms. 
Thus  the  proteid  substances  of  nntst,  whilst  being  of  the  mime 
family  jis  those  which  enter  into  the  comjxisition  of  tlie  cell  of 
fermentation,  are  yet  not  identical  with  them.  In  order  to 
transform  the  substance  of  tho.ie  albuminous  bodies  with  wliich 
it  should  nourish  itself  into  the  proteid  jirinciples  suited  to  it,  and 
fix  them  in  the  new  ti.ssues  which  it  forms,  tiie  yeast  is  fort^ed  to 
a  work  of  aMimilatimi  which  seems  more  difficult  and  more  costly 
to  this  little  organi.nm  than  when  it  nuik&s  these  same  specific 
albuminous  substances  out  of  salts,  mineral  sulphates  and  sugar. 
Hut  this  laat  aptitude  is  only  suited  to  inferior  organisms,  and  the 
cells  of  animal  ti.ssuos  are  incapable  of  thus  forming  proteid  bodies 
in  their  entirety. 

It  is  an  interesting  fact  (and  we  shall  see  its  application  to  our 
own  tissues)  that  yeaat  can  exist  in  two  ways  :  instead  of  living 
in  the  complete  alwence  of  air,  it  can  also  perform  it«  futrctiona 
in  breatldng  and  absorbing  oxygen  in  abundance.     In  this  new 
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kind  of  work  wliili-  foiitimiiiiji  to  fwd  itself  with  sugar,  it  no  longer 
transforms  this  element,  ashy  the  anaerobic  method,  into  alcohol 
and  carbonic  acid,  but  as  an  animal  itself  does,  by  changing  through 
oxidization  the  sugar  into  water  and  carbonic  acid.  This  second 
form  of  utihzing  its  ])riiK-ipal  food,  no  longer  by  simple  division 
of  the  sugar  into  alcohol  and  carbonic  acid,  but  by  total  destruc- 
tion, procures  for  the  yeast  cell  a  much  larger  quantity  of  chemical 
energy.  Thanks  to  this  excess  of  energj-  it  can  develop  much 
more  (juickly  in  this  second  case  ;  it  tlien  rapidly  assimilates  the 
surrounding  matters,  no  longer  buds  forth  into  thin  rows  of 
daughter  celLs,  but  into  branching  swelling  bundle»,  and,  for  the 
same  quanlity  of  sugar  expendal,  it  manufactures  a  weight,  fifteen 
to  twenty  times  greater,  of  new  cells. 

We  here  draw  singularly  near  to  the  method  of  nutrition  and 

functioning  of  animals.   They  have  not,  like  the  yeast,  the  capacity 

of  living  in  case  of  need  without  air  ;    but  a  part  of  the  internal 

action  of  the  cells  of  their  tis.sue8  is  j)rnduccd  anaerobically  in 

deoxygenatcd  and  reduced  surroundings.     But  what  the  animal 

cell  could  not  do  is  to  transfttrm  into  nutritious  substances  mineral 

matters,  such  as  the  salts  of  ammonia,  sulphates,  phosphates,  etc., 

fallen  into  chemical  inaction.     Like  the  cell  of  yeast  living  in 

air,  animals  breathe  and  work  by  virtue  of  the  energy  which  they 

chiefly  obtain  fmm  the  combu.»*!  ion  tif  their  foods  by  the  aerial 

^^jDxygen.   These  fo<xls  are  more  complex  than  for  the  yeast  cell. 

^KTliey  should  necessarily  contain,  besides  sugai's  and  analogous 

I     tenuuy  bodies,  albumijious  elements  which  the  animal  is  unfit 

^^to  produce  entirely.' 

^H    But  these  alimentary  albuminoids  are  never  the  same  as  those 

^^which  constitute  the  organs  of  those  beings  which  are  nourished 

\       by  them  ;   it  is  necessary  that  each  kind  of  animal,  that  each  of 

^U'lhe  organs  of  the  same  kind  or  the  same  individual,  form  the 

Bwlimcntary  element  which  they  may  receive  and  identify  them 

"     with  the  principles  of  which  they  are  composed.     It  is  necessary, 

in  a  word,  that  they  should  asmmilale  them,  in  the  literal  sense 

of  the  word,  to  their  own  suljstance  ;  and  that  is  their  first  work 

and  their  first  expenditure. 

It  is  not  the  principal  one.  To  live  is  to  fufiction  :  in  the  case 
I  of  warm  blooded  animais,  it  is  also  to  supply  incessantly  heat  and 
mechanical  power.  VVe  shall  see  that,  like  the  cell  of  yeast  living 
in  air,  an  animal  can  only  afford  this  outlay  of  energy  by  means 
of  the  combustion  of  the  oxygen  of  the  ternary  materials  (sugars 
and  fats)  supplied  by  its  food.  And  as  its  organs  are  used  up  by 
work,  it  is  also  necessary  to  perpetually  renew  them  by  the  fresh 
.pital  of  proteid  materials  which  the  animal  has  first  to  sink,  so 


'  Exception  might  be  made  perhaps  for  iiie  products  of  the  division  of 
I  protooaes  by  the  intestinal  erepsin. 
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to  speak,  in  tlie  mould  of  its  organism  |)r<i{>er,  before  it  can 
utilize  it  in  the  iieconstruetion  of  ito  prot^jplasms. 

Such  is,  fcom  a  general  point  of  view,  the  plienomenon  of 
nutrition  and  assimilation  and  the  sources  from  which  the  vital 
function  hormws  the  energy  which  it  expendB. 

The  adult  man  in  full  health  recujierate.s  daily  by  hi.--  ftnid  what 
he  loses  by  his  functions.  In  the  normal  state,  the  two  conditions 
halftuce  one  another,  but  if  by  an  internal  or  external  cause  an 
inetjuality  is  produced;  if  the  individual  happens  to  lose  more 
than  he  gains,  or  to  accumulate  more  than  lie  loses  ;  if  the 
nutiition  is  ahnormal,  such  or  such  cells  charginfç  themselves 
with  albumin,  with  fat.  with  nitrogenous  matters  h)com|t!elely 
used  up  or  oxidized  ;  if  the  organs  of  dissimilation  are  chitketl 
up  or  exhuustetl  ;  if  the  eliminating  filters  of  materials  harmful 
to  life  only  work  imperfectly  ;  if  food  no  longer  provides  the 
necesKary  quantities  of  nitrogen,  iron,  phosphorus,  jwta.sh,  hme, 
magnesia,  etc.  ;  if  some  of  the  rare  and  specific  matters,  the 
significance  of  which  has  escaped  us  for  a  long  time,  iodine, 
hromine.  arsenic,  manganese,  etc.,  diminish  or  disappear  from 
the  aliments  ami  the  organs  ;  if  the  oxidations  are  not 
sufliciently  assured  through  want  of  the  oxidizing  agents  ;  if 
the  other  ferments  (if  the  system  are  too  strong  or  too  weak  ))ro- 
portionally,  (U-  rendered  inactive  by  pathogenic  ferments  if 
o]i|wsite  action,  etc.,  then  the  faulty  temperament,  morbid  dia- 
thesis, prcdis[)osition,  pathohjgical  state,  acute  or  chronic  disciise 
are  established,  sometime.-i  quickly  and  more  often  gradually. 
Attention  to  the  rulen  of  dirt  is  the  method  of  alimentation  specially 
designed  in  these  cases  to  nourish  the  individuals  pretlisixised 
or  ill.  so  lus  to  co-openite  with  medical  advice  properly  given,  in 
re-estuhlishing  the  organs  and  functions  in  their  normal  state. 

How  can  we  escape  from  the  numerous  causes  of  decay  wliich 
we  have  just  {minted  out,  and  how  can  we  normally  i-egulate  our 
food  '.  Theory,  formulae,  would  be,  à  priori,  powerless  to  resolve 
thi.s  loo  complex  problem.  We  will,  first  of  all,  seek  its  practical 
solution  in  the  examination  of  facts  and  statistics,  and  verify  it 
mcthtxlically  afterwards. 
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FOODS    ARE    BORROWED    BY     MAN     FROM     THE     THREE 
— TYPE   OF   AVERAGE   AUMENTATION 


KINGDOM» 


IN  all  coiintrieH  and  at  all  tiineHi,  man  has  obtained  from 
the  thrtH»  kiii^cInniM — vegetable,  aiiiinnl  and  mineral — the 
nuurisluiieiit  which  is  indispensable  to  him.  Without  dmibt,  in 
extreme  eliniates.  the  Laplander  or  Gi-eeiilander  feeds  himself 
a!mo8t  entirely  on  the  Hesli  and  fat  of  the  lish  or  cetacea  which 
he  catchers,  the  negro  on  the  roots  and  fruits  of  his  forests  ;  but 
neither  one  or  the  other  seeks  with  less  avidity  the  little  vegetable 
or  animal  food  which  the  scanty  herbage  of  the  jxilar  regions 
furnishes  them  with,  and  the  game  or  the  rare  domestic  animak 
which  can  live  in  the  Torrid  Zone.  The  civilized  man  of  our 
country,  rich  or  ])oor,  forms  liis  nourishment  of  meat,  milk,  breud, 
fruits,  water,  and  of  différent  salts  which  his  foods  bring  him,  or 
wliich  he  adds  to  them. 

In  thui»  varying  his  food,  and  liorrowiiig  it  at  once  from  ani- 
mals, plants,  and  minerals,  he  ol)eys,  as  we  shall  .see,  an  instinct 
which  guides  him  more  surely  than  iiis  reason. 

Of  all  material  mechanisms,  living  or  not,  that  of  the  animal 
is  the  most  complex  :  there  enters  normally  into  his  constitution 
seventeen  or  eighteen  simple  liodies  :  hydrogen,  oxygen,  aulphur, 
fluorine,  chlorine,  bromine,  icMline,  nitrogen,  phosphorus,  arsenic, 
carbon,  sihcon.  potassium,  sodium,  calcium,  magnesium,  iron  and 
perhaps  copper,  manganese,  aluminium,  boron  and  vanadium. 
All  these  elements  (and  perhaps  those  which  we  do  not  yet  recog- 
nize), associated  in  a  very  complex  manner,  are  like  the  sjiecial 
piec(«,  the  wheels  or  constituent  jiartsof  •  oniplex  principles  with- 
out which  the  life  of  certain  organs,  and  the  general  life  of  the 
individual,  remain  unrealizable.  It  apix-are  then  very  improbable, 
if  not  inijKissible,  that  a  single  alimentary  substance,  t)e  it  milk, 
flesh  or  brea<l,  and  even  that  a  single  kingdom  exclusively,  either 
of  animals  or  plants,  could  furnish  all  the  elements  at  once,  at 
least  in  relative  acceptable  quantities  and  in  a  sufficient  weight. 

Carnivorous  animals,  it  is  true,  can  feed  themselves  indefinitely 
on  meat  and  flo  without  vegetables  by  reason  of  the  aptitude 
they  have  of  transforming  into  ammonia  a  notable  quantity  of 
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their  nitrogenous  aliments  and  of  thus  alkalizing  their  bluod. 
But  nuiii  only  possessf^H  this  faculty  to  a  relative  extent. 

The  herhivunnm  mati  or  ttii?  vegetariaii  can  certainly  live 
solely  on  lierbs  or  vegetablea,  but  it  is  only  by  accumulating  a 
mass  of  nourishment  .so  that  a  considerable  portion  of  it  I'eniains 
uniweti.  It  is  rejected  after  havitij;;  furiii.siiec!  the  necessary 
princijjles,  owing  t-o  the  superabutidance  of  some  and  to  the  iii- 
utilization  of  others. 

Haying  neither  the  aptitude  of  the  carnivora.  nor  the  digestive 
capacitiea  of  the  hcrhivora,  man  at  all  times  and  among  all 
peoples  has  had  re<'ourse,  in  order  to  nourish  himself,  to  a  mixed 
diet  at  once  vegetable,  animal  and  mineral.  The  most  natural 
food  for  our  species  after  milk,  bread,  even  when  water  and 
salt  have  been  added  to  it,  doe^  not  indefinitely  suffice,  as  the 
experience  of  the  Englishman  Stark,  who  was  the  victim  of  it, 
has  demonstrated. 

In  a  general  way,  we  observe  that  our  organs  have  above  all, 
while  destroying  themselves  by  the  very  discharge  of  their 
functions,  the  need  of  drawing  from  nourishment  the  materials 
of  wluch  they  are  constructt'd,  or  those  which  resemble  them 
the  most  by  their  con.stitution. 

In  the  normal  state  the,sc  organs  are  composed  of  cells  formed 
of  a  membrane  filled  with  an  albuminous,  very  comj)lex  pro- 
topliwrn,  enveloping  a  nucleus  very  rich  in  phosphorus. 

The  albuminous  substances  which,  combined  with  wat«r  and 
some  salts,  compose  in  a  young  animal  alnnjst  the  whole  weight 
of  their  tissue»,  form  the  grt>at  family  of  (ilburiiinoid  or  proteid 
matters,  the  most  conjplicated  elements  of  the  animal  or  vegetable 
economy.  They  are  called  albuminoids  Iwcause  they  have  the 
general  properties  of  the  principal  mat(!rinl  of  the  white  of  egg 
or  lilbuifwn.  All  the  albumimiid  or  proteid  principles  of  the 
young  cell  and  of  it.-<  nucleus  contain  carbon,  assoeiat-ed  with 
nydrogen,  oxygen,  nitrogen,  sulphur,  phosphorus,  more  ran-ly 
iodine  or  iron.  These  protoiJasimic  albuminoids  are  most  oft«n 
amorphous,  inca]>able  of  dialysis,  of  an  inmost  asymmetric 
texture,  for  they  all  act  on  polarized  light.  Chemically  indifferent, 
they  can  play  at  the  sauK^  time  the  part  of  bases  or  of  very 
feeble  acids.  They  are  all  cajiable  of  hydrolysis  (that  is  to  say, 
uf  dividing  while  taking  up  water)  under  the  influence  of  acids 
diluted  with  water,  of  bases,  of  acids,  ferments,  etc.  Owing 
to  this  first  step  of  hydration,  after  having  given  a  series  of 
phosphorated  derivatives,  the  nudeiris,  and  different  interme- 
diary bfxlies,  they  are  transformed  definitely  into  a  seriea  of  com- 
plex amide,s,  leuein,  tyrosin,  oxamide,  aurin,  glycocoU,  urea,  etc., 
which  we  find  again  in  most  of  our  huntours  and  tissues. 

By  the  side  of  these  fundamental  prot«id  substances  which 
compo.se  the  essential  part  of  our  cells,  substances  at  once  nitro- 

8 


NECESSITY   OP   A   MIXED   ALIMENTATION 

genizcd,  suliihuratecl  urul  ijlnisplnuutftl  {i-ijIvprutritLt  and  nitcho- 
proteith),  then»  sire  {^eiierally  to  Ix'  fiuiiid  more  sini|)le  iilhuniinoids 
like  these,  but  dej>»iv(H.l  of  pho-sphdrus.  Tlie  alljumeii  of  egg 
is  the  prototype  of  tliern.  They  a))i)ear  to  arise  from  the  pre- 
ceding by  divisions  or  to  proceed  from  alimentary'  8ul)stance8. 
With  these  we  always  find  in  tiie  animal  cells,  fats  reJ^^llting 
from  the  union  uf  fatty  acids  with  a  common  alcoh(»l.  glycerin, 
carbo-hydrates,  like  starch  and  sugar,  glycogen  (C'''H."'0°)", 
glucose  (C*H'"0'),  inosit  or  muscular  sugar  JCH'^O").  ett. 

The  albuminoid  substances,  pliusj)liorated  or  not.  are  not 
free  in  the  cell  ;  they  are  united  with  water  and  different  salts, 
principally  with  phosphates  of  potash,  magnesia  and  lime.  The 
cellular  elements  of  each  tissue  bathe,  so  to  8i)pak,  in  an  inter- 
stitial humour  or  plasma  of  lymphatic  or  sanguineous  origin, 
which  receives  the  j)roducts  resulting  frf)m  the  <liscliarge  of 
tlie  functions  of  organs  (ferments  or  matt^rials  destined  to  nourish 
other  tissues  or  to  be  excreted)  and  ivhich  brings  at  the  same 
time  to  each  cell  the  nutritive  {>rinciples  of  alimentary  origin. 
Of  these  last  principles  .some,  the  smallest  numlx^r,  are-  stored 
up  just  08  they  exi.sted  in  the  aliments,  .some  mast  be  modified 
in  their  compo.sition  and  structure  Fjefore  being  utilized,  as 
I  have  already  shown  (pp.  2-4). 

It  is  imi)ortant  then,  for  the  best  economy  of  the  forces  of 
which  the  living  being  disposes,  that  alimentation  should  furnish 
it  with  those  nutritive  8ul)stancca  in  a  form  nearest  to  that 
which  will  permit  of  their  final  oAsimilation.  Hence,  without 
doubt,  ti»e  atlvantage  of  tiiat  varied  ahmentation  which  a  l<jng 
experience  guided  by  instinct  luis  caused  us  to  adopt. 

The  necessity  of  pmviding  ea<:h  organ  with  a  number  of 
specific  materials,  varying  according  to  the  tissue,  explains  the 
folly  of  attempts  made  to  artificially  feed  animals  with  mixtures, 
apparently  reasonable,  of  altmentary  elements  too  much  .sim- 
plified, or  even  entirely  with  natural  foods,  such  as  meats  or 
bread,  taken  exclusively. 

It  is  necessary  therefore  to  guard  oneself  against  nil  tlwuii-lical 
feeding,  e\'en  if  apparently  perfectly  rational,  and  in  order  to 
ft^  nonnally,  it  is  before  all  necessary  to  examine  how  comfort- 
able and  prosperous  populations  feed  themselves,  to  determine 
the  abuses  which  a  long  usage  has  been  able  to  introduce  gradu- 
ally into  general  habits,  abuses  of  wliich  the  criterion  is  a 
physical  degeneracy  and  weakness  of  the  powers  of  the  mind  or 
of  the  will.  We  shall  estabhsh  later  on  that  it  is  indeed  more 
exact  and  more  sure  (if  not  apparently  more  scientific)  to  take 
aa  a  type  of  normal  alimentation  that  of  populatiftns  living  in  a 
temperate  climate  and  under  average  conditions  of  health  and 
of  mechanical  work,  than  to  Imse  the  rules  of  diet  upon  the  study 
of  ix^me  particular  individual  cases  which  may  falsify  the  results. 
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AVERAGE    ALIMENTATION    OF    PARIS 

One  cannot  be  too  much  on  one's  guai-d  against  the  variations 
or  exceptions  wJiicli  result  front  temperaments,  from  customs 
of  races,  from  arbitrary  clioice  made  by  the  most  conseieiitiouw 
investigators.  Uncertainty  increases  in  j)ro[X)rtion  t-o  the  small 
number  of  subjects  which  one  thus  studies,  and  tlie  comph'cated 
analysis  of  so  delicate  a  problem  as  the  establishment  of  the 
alimentary  iialance  iiuren-ses  it  still  further. 

Average  alimentation  of  Paris — From  this  point  of  view  I  have 
thought  that  nothing  would  afïord  better  demonstration  than 
a  detailed  examination  of  the  ordinary  feeding  of  tlie  whole  of 
the  inhabitants  of  a  large  community  like  Paris.  The  2,8r)0.(KH) 
individuals  (Parisians  or  foreigners)  included  within  its  walls 
re<'eive  annually  an  enormtms  quantity  of  most  vanc<l  foods,  an 
amount  which  I  have  verilieti  I)y  the  entries  of  the  municipal 
registers,  cum|>lemente<l  by  the  statistics  of  the  weiglits  fif  fresh 
and  dry  vegetables  not  inscribetl  in  tlie  lj<K)ks  of  the  town,  but 
which  I  have  determineti  according  to  the  consumption  of  a 
certain  nuraljer  of  average  families.  It  has  thus  been  possible 
for  me  to  establish  not  only  the  average  quantity  of  food  con- 
sumed in  Paris,  but  the  consumption  that  is  made  of  ea<'h  of 
the  principal  alimentaiy  commodities.' 

Hero  is  the  result  of  this  inijuiry  for  the  last  decennial  period 
1890-1899."     (See  table  preccxfing  page.) 

From  these  figures,  the  totals  for  the  dry  or  green  vegetables, 
and  potatoes,  pastries,  laid,  sugars,  sweetened  preserves,  etc., 
and  thanks  to  the  facts  which  I  myself  liave  remarked  concerning 
a  certain  number  of  average  families,  it  is  ascertained  that  the 
daily  consumption  of  an  inhabitant  of  Paris  in  the  last  decennial 
period  has  been  as  ff)llows  '  : 


'  I  havo  made,  (or  the  first  time,  a  detailed  study  of  the  food  of  Paris  at 
the  request  of  the  Minister  of  War,  in  view  of  the  ru]i*a  to  l>e  followed  and 
the  provisioning  to  be  determined,  to  insure  in  time  of  war  tlie  defence  of 
the  intreni'tied  I'limpii.  I  hnve  tftUen  iis  fny  basis  the  eonnuinjjtion  of  Paris. 
I  hikve  iutentionully  mixed  the  adult  men,  women  and  children,  considerinf; 
that  the  work  of  the  one  almost  eomj>e«ni»iit«d  the  lesser  weijjht  of  the  others, 
the  average  of  this  feeding  would  approximately  represent  the  quantity 
of  food  utilized  by  the  average  mule  adult  living  quietly.  Retumitig  to 
this  cAlculation  and  trying  to  keep  an  accoimt  of  the  mmiber  and 
relative  weights  of  the  women  and  ehildren,  my  colleague  and  friend, 
M.  C"h.  Richet,  haa  arrived  ut  a  number  a  little  greater  than  mine,  but 
which  I  believe,  not  without  reason,  is  too  great  beeause  he  haa  not  sufli- 
ciently  taken  into  oooount  the  fluctuating  foreign  population,  nor  the  excess 
of  oonsumption  due  to  the  working  classes. 

'  I  have  mtule  tliis  inquiry  for  the  preceding  decennial  period  I880-188U 
and  I  have  given  the  result  in  the  First  Edition  of  this  work  (p.  I'i).  (See 
Mute  4  oa  next  pagi*.  ) 

*  Obtained  by  dividing  the  annual  average  eonaiimption  resulting  (rum 
the  general  table  above  (  1890-1900)  by  the  number  of  days  in  the  year. 
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AvBRAOB  Food  per  Day  of  au  Inhabitant  of  Paris  (1890-1899). 


Bread        ..... 

Pastry  and  cakes 

Butcher's  meat  '   (beef,  veal,  mutton, 

liorse)  .... 

Pork,  salted  moats,  cooked  meats 
Poultry,  game  .... 

Fish 

Eggs  (weighed  with  shell)  . 

Cheese  (dry  or  cream) 

Butter,  oil,  etc. .... 

Fresh  fruits       .... 

Green  vegetables 

Dried  vegetables 

Potatoes,  rice    .... 

Sugar        ..... 

MUk 

Wine 

CSder,  perry,  hydromel 

Beer  ..... 

Brandy,  liqueurs,  etc. 

Kitchen  salt      .... 


400  grms. 
20     „ 


Bread  and  cakes 
420  grms. 


1753 
300 
31  0 
33-4 


Gross  total    \  Net  weight 


27-4  klgrra. 

8  1    ;. 

28 

70 
250 

40 
100 

40 
213  cc. 
618-6  cc 


with  bones 
and  feathers 
269-7 

net 


in  boned 
meat  216 

grms. 
24  1  grms. 
8  1       „ 
28»      „ 
70       „ 
250      „ 
40      „ 
100      „ 
40     „ 
213  cc. 
532  cc.» 


)  Total  : 
10  6cc.  }-557-6ccor 
29.0cc.)532cc.  toO" 

20  grms.  20  grms. 


2,078  grms. 

One  will  notice  how  constant  the  alimentary  consumption 
of  an  inhabitant  of  Paris  remains  in  comparing  the  average  for 
1890-1900  with  the  average  for  the  preceding  years  1880-89 
which  I  give  here  in  a  note.* 

The  consumption  of  bread  and  meat  haa  remained  practically 
the  same.  Thanks  to  the  advice  of  medical  men  and  to  the  practice 
of  sterilization,  that  of  milk  has  very  sensibly  augmented  : 
from  150  cc.  per  head  per  day  it  has  risen  to  213  cc.  It  is  only 
by  reason  of  a  verification  of  averages,  which  I  consider  most 


'  Bones  are  included  and  count  as  a  60th  part. 

>  Including  fat  and  lard. 

»  All  alcoholic  liquors  are  here  reduced  or  calculated  to  9  per  cent. 

*  In  our  Fir«t  Edition  wo  have  given  as  the  average  consumption  per 
day  of  an  inhabitant  of  Paris  {Previous  period  1880-1889)  the  following 
nuinlMira  — 

Broml,  pastry,  cakos  .   '      .  .  .     430  grms. 

Moat,  game,  Hsh,  fowl,  offal  (raw)         .  .      266 

iMilk .160 

Eggs 30 

Fresh  fruits 90 

Herbaceous  vegetables  .....     200 

Dried  vegetables  ......       40 

Potatoes,  rice,  other  thick  foods  .100 

Cheese 12 

Sugar  ...  ....        40 

Butter  and  oil 28 

Wine,  beer,  etc.  (brandy  calculated  at  10  per  cent.)    .      650 


Total  weight 


2,036  grms. 
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exact,  that  I  have  carried  the  consumption  of  herbaceous  vege- 
tables from  2(KJ  to  250  grins,  jier  day.  The  use  of  wine  appears 
to  have  somewhat  diminished  in  the  last  decennial  period.  It 
has,  however,  risen  again  during  the  last  years.  On  tlie  other 
liand,  alcoholic  liquora  have  advanced  from  4  to  7  litres  per  head 
per  year. 

Let  us  notice  that  these  numbers  relating  to  an  average  inhab- 
itant of  Paris  include  children  and  women.  Tlie  quantities  per 
head  jK-r  day  of  bread,  meat,  vegetables  and  wine  would  be  a 
little  higher  if  they  were  calculated  for  adults  alone.  But  it 
seems  that  one  may  consider  that  the  smaller  alimentation  of 
the  woman  and  child,  who  weigh  less  and  do  not  work,  almost 
balances  that  of  the  adult  workmen  who  work  and  eat  more  than 
the  child  and  the  bourgeois  at  ease.  We  will  consider  that 
the  deficit  of  some  compensates  the  excess  of  consumption  of 
others,  and  that  the  aHmentation  thus  calculated  agrees  very 
nearly  with  the  maintenance  of  the  average  man  of  our  climate 
living  in  a  state  of  repose. 

We  shall  show,  moreover,  later  on,  that  our  figures  corresjHmd 
very  exactly  to  tlie  measure  of  the  needs  of  the  adutt  who 
does  not  furnish  mechanical  work,  needs  calculated  according 
to  other  methods,  in  particular  according  to  the  nature  and 
({uantity  of  his  total  excretions,  or  according  to  the  expenditure 
in  energy  of  the  average  man,  and  we  shall  deduce  our  conclu- 
sions from  these  facts. 

For  the  moment  we  will  confine  ourselves  to  the  statement, 
according  to  the  tables  given  above,  that  at  Paris  the  food  con- 
sumed (drinking  water  not  included)  weighs  about  2  klgrms. 
for  24  hours  and  that  in  this  average  quantity  of  food,  for  UM) 
parts  of  foc)ds  (nourishing  drinks,  cider,  beer  and  alcohol  not 
included)  one  finds  : 


Fooda  of  animal  orijpn 
Foods  of  vegetable  origin 


22-8 
77-2 


Of  the  22-8  per  cent,  of  animal  matter,  meat  and  its  congeners 
form  19-3  j)er  cent.  ;   milk  and  eggs  3-5  {>er  cent. 

In  the  77  per  cent,  of  vegetable  origin,  bread  and  its  analogues 
account  for  30  per  cent.,  dry  vegetables,  [wtatoea  and  fecula, 
sugar,  for  13  ;   fresh  vegctal)les  and  fruit  for  22  to  23  jier  cent. 

Nourishing  alcoholic  drinks  form  about  a  quarter,  or  25  per 
cent,  of  the  total  ration. 

I.iet  us  add  that  in  the  daily  food  fresh  vegetables  are  repre- 
sented for  about  a  fifth  part  by  cabbages,  a  fifth  by  carrots, 
turniiw,  radishes,  etc.  ;  the  rest  include  sorrel,  sinnacli,  variou 
salads,  onions,  celery,  asparagus,  mushrooms,  f)eas,  haricot  bean8,j| 
etc. 

One  sees  all  the  detailed  information  which  the  study  of  the 
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feeding  of  tliis  great  human  sot^iety  provides  us  with  and  also  how 
many  varieties  of  foods  and  different  elements,  borrowed  from 
tlieaoi!  wliich  nourinhea  tiie  plant,  are  fm-nished  by  a  vegetable  diet. 

Finally  let  us  add  to  our  daily  dishes  about  8  to  9  grms.  of  salt. 

That  is  not  all.  Foods  introduce  into  our  organs  a  quantity 
of  water  insufficient  to  compensate  for  our  losses  ;  whence  the 
sensation  of  thirst.  The  water  wliich  the  preceding  estimate 
gives  is  calculated  in  the  following  table  : 


Per  Day. 


Mt<Ht.  milk,  eggs,  ctieeae 
Brmul  und  its  congeosra    . 
Fruit,  \'0);etsblM, potatoes, etc. 
Wino,  eider  or  beer  (ealculutml 
at  9%  for  tlie  wine) 


QwuitlUn  uf 
Frah  Food. 


49'2  griiiii. 
4!H)     „ 
4  HO     ,. 

•>57  .. 


Qiuatltim  of 
Dry  Food. 


ComapoBdlng 
Wa««r. 


1*23  gmis. 

31!)       „ 

5U       .. 

«2       .. 


Total  water  derivc<d  from  the  food,  about 


309  gmis. 
171     .. 
421     „ 

495     „ 


il  466  grms. 


Excreting  daily  by  the  kidneys,  the  skin  and  the  lungs  about 
2,45()  grms.  of  water,  the  adult  will  then  have  need  of  the  differ- 
ence (2,4i50 -1,456)  or  very  nearly  994  cc,  about  a  htre,  of  water 
for  his  daily  drink. 

Such  is  the  balance-sheet  of  the  normal  alimentary  allowance 
of  an  average  population  wliere  the  number  of  those  who  live 
sparingly,  and  scarcely  consume  what  is  necessary,  nearly  make 
uj)  for  the  superfluity  of  those  who  allow  themselves  luxurious 
nourinhment  ;  an  active,  intelligent  population  of  workmen,  of 
townsmen,  of  women  and  children,  wliere  the  work  of  some, 
without  being  exaggerated,  counterbalances  the  ease  of  the 
others  ;  an  immense  agglomeration,  living  in  a  temperate  cli- 
mate, having  a  relatively  large  contingent  of  .strangers  from  all 
parts  of  our  country  and  of  the  civilized  world  '  ;  re()re8enting, 
in  a  word,  a  gotxl  mean  as  the  tj'pe  of  feeding  of  modern  jieople, 
energetic  and  laborious.  We  shall,  in  consequence,  consider 
the  preceding  figures  as  a  provisional  hut  sufficient  basis  for 
discussion,  etitahlijihed  ajnrl  from  any  prejxxffirmion  or  Iheoretical 
consideration,  except  to  verify  afterwards  these  numbers  by 
comparing  them  with  the  results  given  by  other  methods, 

I  shall  show  later  on  that  theaedata,  deduced  in  a  purely  em- 
pirical manner,  respond  verj'  exactly  to  the  most  precise  teach- 
ings of  the  laboratory  and  to  the  best  studied  theoretical  needs. 

Without  doubt,  even  in  our  climate  and  in  our  country,  on 
the  coast  of  Brittany,  in  Limousin,  the  .Auvergne,  on  the  shores 
of  the  Mediterranean,  there  are  i)eople*,  who  altogether  producing 
a  sufficient  quantity  of  labour,  are  content  with  a  very  inferior 

'  About  the  fifteenth  part  of  the  total  population. 
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daily  ration  to  that  of  Paris.  Buckwheat  bread,  »ome  butter, 
and,  in  times  of  plenty,  some  little  lis  h  and  jMirk.  sufKce  daily  for 
a  pour  family  of  Breton  fishers.  Our  peasants  of  the  south,  the 
hard  workers  which  Spanish  Catalonia  esjiecially  and  Piedmont 
send  us,  are  satisfied  with  bread,  salt,  oil,  garlic  and  with  meat 
once  or  twice  a  week.  Some  handfuls  of  rice  or  dates  suffice  for 
the  Hindoo  and  Arab  on  which  to  pass  the  day  without  suffering 
from  hunger.  But  from  individuals  or  jwjpulations  so  bjwUy 
noiirished,  one  must  not  expect  great  intellectual  activity, 
laborious  and  continued  work  or  energy  indefmitely  sustained, 
nor  above  all  a  resi.stance  to  tlie  causes  of  decline  which  result 
in  a  premature  old  age.  Upon  the  whole,  whilst  doing  a  sufficient 
amount  of  work,  even  e.\cessive  at  times,  these  poor  people, 
insufficiently  fed,  finish  by  languishing  into  a  kind  of  passiveness 
and  dreaminess  and  are  exhausted  more  or  less  quickly.  With 
this  insufficient  diet  man  is  quickly  worn  out  and  dies  earlier, 
whereas  the  better  nourished  workman  of  our  large  towns,  in 
spite  of  the  often  vicious  habits  which  the  immoderation  of 
civilization  brings  and  permits,  has  generally  before  him  several 
years  longer  to  live. 

Thus,  as  we  have  alreiuly  remarked,  the  alimentary  régime  such 
as  one  deduces  from  the  observation  of  the  great  lalxiuring 
and  prosperous  human  agglomerations,  is  a  mixed  régime  and  not 
exclusively  vegetarian.  In  Pari»,  for  100  parts  of  food,  including 
alimentary  liquors,  23  are  f)orrowed  from  the  animal  atid  77  from 
the  vegetable  kingdom.  We  shall  see  later  tliat  the  profjcrty 
of  these  mi.xed  régimes  is  to  carry  to  its  maximum  the  utilization 
of  alimentary  materials.  Thanks  to  the  association  of  vegetable 
and  animal  nourishment,  about  92  per  cent,  of  albuminoid 
substances,  95  |>er  cent,  of  fats,  97  percent,  of  sugars  and  starches 
are  digested  in  the  intestine  and  then  utilized  ;  so  that  willi  a 
diet  purely  animal  or  vegetable  the  utilization  of  the  albuminoids 
may  fall  to  85  percent,  and  less,  and  that  of  the  fats  to  70  percent- 
New  proof  that,  if  one  places  oneself  in  normal  conditions,  the 
facts  deduced  from  observation  form  the  most  solid  bases  of  our 
theories.  The  criterion  of  the  exactitude  of  these  latter  will  always 
bo  that  they  fit  the  most  general  facts  of  observation. 

We  shall  try  further  on  to  determine  exactly  the  alimentary 
needs  of  diverse  populations  varying  with  the  climate,  manner 
of  living,  customs,  age,  race,  work  furnished  by  the  work- 
man, etc. 
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NOBHAL  PEOPOBTION8  OF  THB  ORGANIC  FUNDAMENTAL  PRINCI- 
PLES OF  ORDINARY  ALIMENTATION — METHODS  OF  EXPERI- 
MENTAL STUDY  OF  THE  NUTRITIVE  BALANCE-SHEET 

THUS,  as  we  have  said,  the  tissues  of  animals  are  composed 
essentially  of  water  and  of  albuminoid  or  phosphorized 
proteid  matters  combined  with  some  salts.  The  tissues  and 
plasmas  contain,  in  a  fresh  state,  the  following  percentage 
quantities  of  these  albuminous  materials,  calculated  here  in  the 
dry  state,  for  some  of  our  most  important  organs. 


Albamlnoidi. 


Water. 


Muscles      .      .  .  . 

Total  blood  .  .  . 
Red  blood  corpuRclea 
Blood  plasma 

Lymph       .      .  .  , 

Liver  .  .  .  .  . 
Brain,  et<:.. 


20-7 

720 

203 

78-9 

200 

630 

83 

89-8 

34 

95 

129 

730 

11  0 

!             770 

Fats  and  some  carbo-hydrates  of  the  nature  of  sugars  and 
starch,  bodies  directly  supplied  by  alimentation  or,  in  some  part, 
derived  from  the  first  step  of  division  of  the  protoplasmic  albumin- 
oids, generally  accompany  these  latter  substances  in  the  cell  in 
varying  proportions,  or  accumulate  in  some  of  the  tissues.  At 
the  same  time  one  finds,  as  a  result  of  vital  action,  the  products 
of  the  continual  destruction  of  the  protoplasms  :  urea,  different 
amides,  complex  nitrogenous  extractive  bodies,  chlorides,  sulphates 
and  phosphates,  carbonic  acid,  etc.,  so  many  waate  products 
carried  away  by  the  circulation  and  destined  to  be  rejected  by  the 
kidney,  the  skin,  the  lung  or  the  intestine. 

In  what  measure  and  relative  proportions  the  albuminous  ele- 
ments suitable  to  the  reconstruction  of  the  protoplasms,  on  the 
one  part,  and  on  the  other  tlie  ternary  bodies  in  reserve,  the  sugars 
and  fats  which  constitute  the  principal  source  of  the  energy  of 
which  the  animal  disposes.jn  what  proportion  ought  these  different 
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elements  to  be  provided  for  us  by  the  daily  food  ?  It  is  theoretic- 
ally imix)8sible  to  calculate  it,  except  with  great  uncertainty, 
for,  afl  wp  shall  show,  we  need  not  the  precise  necessary  amount 
correspondinf!;  to  the  losses  of  the  economy  during  the  digestion 
of  food  stuflFs,  but  a  HUj)erfluity  in  order  to  evenly  repair  the  wear 
and  tear  of  the  protoplasms  and  to  j)rovide  for  the  expenditure 
of  nitrogenous  substances.  The  reserve*  or  deficits  of  nitrogenous 
and  ternary  bodies  already  assimilated  or  lost,  greatly  influence 
also  the  projwrtions  under  which  these  different  substances  ought 
to  be  found  mixed  in  the  food.  It  is  then  a  very  delicate  problem, 
beyond  the  authenticated  statistics  made  on  a  great  human 
community,  to  try  to  determine  logically,  by  experimental  study 
of  a  few  individuals,  the  daily  necessary  proportion  of  each  of  the 
fundamental  sources  of  normal  alimentation.  I  have  tried,  how- 
ever, to  resolve  this  problem  by  various  methods  which  I  will 
now  explain. 

A.  Empirical  methods.  It  seems  logical  to  try  to  resolve  tliis 
question  by  the  strict  observation  of  facts,  whether  one  takes  as 
an  example  a  small  number  of  individuals  functioning  and  nourish- 
ing themselves  freely,  and  in  well  defined  conditions  of  age, 
weight,  constitution,  etc.,  and  that  one  should  generalize  from 
these  observations  :  or  whetlier  we  start  with  an  examination  of 
the  alimentation  of  a  great  human  community  living  under 
normal  conditions,  and  calculate  the  a.ssessment  of  the  albumin- 
oid and  ternary  elements  existing  in  the  average  usual  ration  thus 
determined,  reserving  the  right  afterwaitls  of  comparing  or  con- 
trolling the  empiric  results  obtained  with  those  which  are  brought 
about  by  the  study  of  the  alimentation  of  typical  suhjecU.  Tliis 
is  the  average  empirical  method  which  I  have  I)elicved  it  prefer- 
able to  have  recourse  to,  for  the  reasons  alreadj'  shown  (p.  10). 
Knowing  the  number  of  the  inhabitants  and,  even  in  its  details, 
the  quantity  and  the  tiature  of  the  foods  consumed  by  the 
immense  community  of  Paris  during  a  period  of  ten  years,  and 
referring  to  the  tables  of  the  average  composition  of  the  foods 
jrhich  I  shall  give  further  on  (Chapter  XII),  it  has  been  easy  for 
le  to  calculate  per  daj'  and  jier  liead,  the  quantity  of  each  of  the 
nutritive  fundamental  principles  (albuminoid  bodies,  fats,  carbo- 
hydrates, salts)  contained  in  the  average  daily  ration  thusdeter- 
mine<l.  I  have  made  this  calculation  for  the  whole  of  Paris  and  for 
the  3,652  days  of  the  decennial  period  1889-1899.  Here  are  the 
results  obtained,  for  twenty -four  hours,  for  the  average  individual  : 
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Table  of  the  Average  Alimentation  of  an  Inhabitant  of  Paris 
(Decennial  period  1890-1899). 


Matter  and  Weight  of  Food 
ooiuiuned  per  head  and  per  day. 


Bread    . 

Pies,  cakes,  pastry 
Butcher's  meat 
Pork,  salted  meats, 

meats . 
Poultry,  game  . 
Fish        .      .      . 
Eggs  (with  shell) 
Cheese   . 
Butter,  oil,  etc. 
Fresh  fruits 
Herbaceous     vegetabl 

(peeled)    . 
Dried  vegetables 
Potatoes,  rice  . 
Sugar     . 
Milk       .      .      . 
Wine      .      .      . 
Cider,  perry,  etc. 
Beer 

Brandy,  liqueurs 
Salt        .      .      . 


cooked 


il 


Oroes 
Weight. 


400  grms. 
20      „ 
175  3  „ 

30  0  „ 

31  0  „ 
33  4  „ 

27  4  „ 
8  1  „ 

28  0  „ 
700  „ 


250 

40 
100 

40 
213  cc. 
518 

106 

290 

192  ,. 

20-2  grms. 


Net  weight 

(exempt 

from  waste, 

bones  and 

feathers). 


420  grnis. 


Alimentary  Fundamental 
Group. 


1216  net,. 


I 


I  -- 


24-2  „ 

81  „ 

280  „ 

70      „ 

250  „ 

40  „ 

100  „ 

40  „ 

213  „ 

532  cc' 

9-5  CC.2 
20  grins. 


Albn- 
mins. 


grms. 
30  20 


43-76 


310 

7  09 
025 
015 

4-55 
944 
130 

7-79 


Fats. 


I  Carbo- 
hydrates 


grms.    grms. 
1-96  :201-0 


15-88 


3-00 
2-53 
240 


050 
0-80 
0  15 

773 


6-60 


0-10 
0  13 
0-00 
5-00 

11-26 
22  24 
20  00 
38  40 
948 


—  09» 

I 

—  i  17-2 


Total  weight  of  daily  ration  ;  20780  grms. 


102  1  ,  56-54  400  40» 


Such  is  in  quantities,  nature  and  proportions,  the  average  daily 
ration  for  the  maintenance  of  an  inhabitant  of  Paris. 

In  passing  I  may  observe,  in  order  that  I  may  later  draw 
conclusions  from  the  fact,  that  of  the  102  grms.  of  albuminoids 
56"6  grms.,  or  more  than  half,  are  of  animal  origin. 

C.  Voit  had  already  observed  that  whilst  the  animal  albumin 
consumed  by  a  member  of  the  middle  class  in  easy  circumstances 
amounts  to  77  per  cent.,  the  vegetable  to  33  per  cent,  only  ;  with 
the  workman  meat  furnishes  37  per  cent,  only  of  the  total  of  the 
proteid  substances.  Uffelmann  in  the  food  of  four  vigorous 
artisans  finds  46  per  cent,  of  albumin  in  the  meat  and  64  in 
the  vegetables  of  their  diet.  These  are  almost  the  proportions 
yielded  by  the  whole  population  of  Paris. 

We  think,  like  Uffelmann,  that  there  is  a  danger  of  sensibly 

I  Calculated  in  alcoholic  liquors  brought  up  to  9".  Tlie  alcohol  has  been 
afterwards  transformed  and  reckoned  in  corresponding  glucose. 

'  Calculated  in  pure  alcohol  and  corresponding  sugar. 

'  This  weight  of  400"4  grms.  reduces  itself  to  314  grms.  carbo-hydrate 
on  an  average,  if  one  docs  not  add,  as  one  has  done  hero,  the  sugar  corre- 
sponding to  the  alcohol  of  the  fermented  liquors  consumed  per  day. 
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excefding  these  j)ropi)rfic»ns  and  of  asking  muscular  flesh  for 
more  tliaii  60  to  (J5  ]jer  cent,  of  alimentary  nitnigen. 

From  this  instructive  table  of  Parisian  alimentation  we  still 
maintain  that,  conforming  to  what  is  admittt'd  by  the  most 
competent  hygienista,  the  relation  of  the  proteid  substances 
to  the  ternary  bodies  (fats  and  starches)  is  1  to  4'5  or  22  of  the 
first  for  100  of  the  second.  We  sliall  see  that  it  is  not  desirable 
that  tlie  weights  of  the  proteid  matters  should  exceed  one  quarter 
that  of  the  ternary  substances. 

To  the  very  detailed  and  precise  quantitative  statements 
which  this  table  furnishes,  doubtless  it  will  be  objected  that  the 
Parisian  dietary,  although  calculated  for  a  great  numl>er  of 
individuals  at  once  and  for  a  period  of  ten  years,  cannot  exactly 
represent  the  averaije  alimentary  iiuiintenance  of  huliridual 
(ulull.i  liviitfj  at  ensc  ;  that  it  is  not  certain  that  the  labour  of  some 
may  be  exactly  balanced  by  the  repose  of  others,  or  by  their  more 
feeble  weights  ;  that  man  eating  more  than  woman,  the  balance 
on  this  point  is  still  doubtful.  Tiiesc  object ion.s  may  ajijiear 
valid,  but  they  entirely  di.sapj)car  if  one  compares  the  figures 
thus  arrived  at  with  those  obtained  from  other  very  different 
methods  wliicli  I  shall  now  e.v|)lain. 

B.  Method  of  frfc  aUmeiitution  of  a  ji'W  individuals  taken  OH  ty^rea. 
The  method  followed  by  Forster',  Hock,  C.  Voit,  Smolensky, 
etc.,  to  determine  the  ration  of  maintenance  and  its  average  com- 
position, consists  in  studying  the  ordinary  daily  feeding  of  a  few 
individuals  8]x?cially  cho.sen  as  ty[)es,  living  in  relatively  simple  con- 
ditions, in  a  state  of  perfect  liealtli  and  not  varying,  or  very  little, in 
weight  ;  to  give  an  account  of  the  quantity  and  the  nature  of  the 
foods  which  they  consume  in  order  to  remain  in  this  state  of  equili- 
brium and  health,  then  to  deduct  from  these  observations,  made 
under  conditions  as  well  defined  as  possible,  the  quantities  of 
each  of  the  necessary  alimentarj*  principles  for  the  ntatntenunce 
of  health,  and  eventually  to  generalize  the  observations  tlnis  made. 
To  tliis  method  I  shall  raise,  as  an  objection,  the  influences  that 
every  individual  introduces  into  his  food,  willingly  or  not.  To 
counterbalanc-e  the  chances  or  the  jwssible  caprice  of  these  per- 
sonal régimes,  it  would  be  necessary  that  an  observation  should 
be  made  of  a  great  number  of  people  at  the  same  time  and  for  a 
considerable  period.  In  a  word,  the  study  of  alinicntution  con- 
fined to  the  observation  of  a  too  small  numlx-r  <jf  j>erson8  with 
whom  the  weights,  the  state  of  actual  healtli,  that  of  the  reserves 
or  deficits,  origin,  habits,  age,  suggestion  or  preoccupation,  of 
experience,  etc.,  can  do  much  to  vary  the  needs,  all  these  causes 
expose  one  to  errors  of  appreciation  which  one  would  only  be 
get  rid  of  by  means  resulting  from  very  numerous  trials, 


1  Zeitaoh  (.  Biolog.,  Bd.  IX,  p.  381. 
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even  if  the  chosen  individuals  responded  well  to  the  average  type, 
a  condition  always  very  difficult  to  establish. 

Be  that  as  it  may,  from  the  point  of  view  of  the  fundamental 
alimentary  principles  of  the  daily  ration  of  maintenance,  the 
numbers  which  have  been  obtained  by  this  method  are  as 
follows  : 

Nutritive  Principles  Contained  in  THERieoiME  or  Maintenance  of 
A  FEW  Average  Individuals  or  Groups  of  Individuals  submitted 
to  a  Generous  Diet. 


Subjocta. 


Young  doctor 


Man  of  2.'>  yonre 

KngliMli  citizen 

English    workman    (work     very 

rnodorato) 
EngliHh  workman  (not  occupied) 
Oorinan    workman    (70    kgrins.) 

(at  rout) 

I)o<'tor  (48  yoars) 

KngliHli  doctor  ('iô  yonre)  . 

A  workman  of  tho  South  of  Franco 

nt  roHt,  2!»  yoarH,  (17  kg.  (wine 

not  inchidod) 
I.iawyoni,   profosHor»,   «avant»  of 

tho  UniUvl  Stat<?H  (  1 1  obacrva- 

tioii») 
Mnn    and    women    mulontury    or 

working  very  moderately 
Two  poor  workmen's  families  at 

I'ittsburg 
Doctors,       Prof<<ssors,      lawyers 

(Gorman)  avera^ro 
Kwixlish    doc-tor    weighing    00-7 

kgrnis. 
Danish    do<'tor    (37    years)    73-5 

kgrms. 
Doctor     weighing     ft'2'5     kgrms. 

((  ierman  ) 
RuHsian  family  <li(>t    .... 
Htudents  of  Padua,  easy  circuni- 

Htanc-es 

Average         .... 


Nutritive  Principlea. 


Albumin. 


grms. 
127 
134 
116 
130 
132 

90 
137 

92 

108 

83 


112 

100 

80 
110 

995 
135 

90 

100 
104 

110 


Fkts. 


Carbo- 
hydrates. 


Authon. 


grms. 

89 
102 

68 

95 

90     I 

80 

72 

61 

77 
50 


80 

95 
102 
103 

140     I 

I 
79 

44  3; 

50-4  I 

I 


grms. 

« 

362 

Forster 

292 

345 

,. 

326 

450 

»» 

285 

352 

C.  Voit 

235 

Beaunis 

378 

Hock 

378 

A.  Gautier 

303 

308   ( 
269   I 
299 
250 

285 

470 
351 


80  9       317  1 


Atwater 


Atwater 

Beneke 

Ranke 

Siven 

Juorgensen 

Beneke 

Smolensky 
Sera&ni  and 
Zagato 


k  If,  a.H*in  "our  calculation  of  the  average  consumption  of  Paris, 
wo  add  to  "these  nunilwns  the  alcohol  (not  estimated  by  the  pre- 
ceding autliors),  wliich  I  have  placed  at  about  40  grms.  per  day 
in  whatever  form  it  may  bo,  which  corresponds  to  about  80 
grins,  of  glucose,  tho  average  number  of  3176  grms.  of  carbo- 
liydnvtos  obtained  becomes  3976  grms. 
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In  spitc  of  tlie  great  errorw  in  t!ie  iiuinbei-K  furnished  bytliia 
metliod  (errors  which  are  enough  to  prove  its  iiiHufficieney), 
we  see  that  the  average  to  whicii  it  leads  for  the  weiglits  and 
proportions  of  tlie  albuminous  principles,  fats  and  carbo-hydrates 
of  the  daily  ration  of  maintenance  of  the  adult  at  re«t.  differs 
very  little  from  ours. 

C.  Mtlhrni  of  Mudij  nj  normal  alimenUition  founded  on  the  pre- 
inn  of  nutritive  equilibrium.  A  third  method,  certainly  the 
rational  in  apj)earance,  consists  in  feeding  a  certain  number 
of  average  healthy  individuals  in  such  a  fashion  thai  what  they 
lose  in  nitrogen  and  carbon  from  their  total  dejections  may  be 
almost  equivalent  to  tlieir  alimentary  gains.  If  under  these 
conditions  the  state  of  health  and  the  weight  of  the  Ixxly  remain 
almost  constant,  and  if  in  the  jjeriod  considered,  tlie  weights  of 
the  carbon  and  nitrogen  lost  and  gained  are  approximately 
balanced,  we  can  admit  that  the  composition  of  the  subject 
experimented  upon  has  remained  the  same  and  that  the  needs  of 
his  organism  have  been  exactly  represented  by  the  alimentary 
deposits  made  at  the  same  time  with  a  small  correction  which  we 
will  now  explain.  In  these  conditions  we  are  able  to  substitute 
for  one  individual  principle  of  the  ration  under  observation 
others  of  known  weight»  and  find  out  if  they  are  equivalent,  the 
equivalence  being  demonstrated  by  the  maintenance  of  equili- 
brium, the  weight  of  the  subject  and  also  by  a  like  production  of 
caloric  or  mechanical  energj'  in  the  two  cases. 

Concerning  the  measure  of  the  elements  of  calculation  of  this 
nutritive  balance,  detailed  explanations  will  be  given  later  (see 
Chap.  VII).  For  the  moment  we  will  only  reason  according  to 
numerical  results. 

Take  for  instance  a  subject  who.  after  some  trials  and  modifica- 
tions in  liis  alimentary  ration,  has  lost  by  the  total  of  his  excre- 
tions, during  a  period  of  three  to  four  days,  nearly  the  same  quan- 
tity of  nitrogen  and  carbon  as  that  which  he  absorbs  by  this  food. 
Let  us  supimse  that  the  calculation  has  given  us  for  one  day  : 

Nitrogen.  Carbon. 

l7,')(jrniK.  9  5  grins. 

15     „  6  0     „ 

00     „  2604     „ 


^^Lo««eii  in 
^■S4  lioura 

Oain  in 
'i4  hours 


{By  uri 
By  till 
By  r<>H 


[By  urine 

tilt-  excretions 
I'Hpirution,  porepinit ion 


Total 


'  1 12-5  grms.  uf  nlhuiuin 

54        „       of  fats 
.324        „       of  carbo-hydrates 


19  0  prms. 
NItxugcn. 
18  grma. 
00     ., 


274  0  ^rnis. 
Cu-bon 
015  gnns 
413     .. 


00 


1540 


Total 18  grins.      250  8  grms. 

Tlie  subject  under  observation  has  then  lost  in  twenty-four 
îurs  : 

Nitrogen  =  19  iinng. — 18  grms.  =  1  gmi.,  aiul 
Ooréôfi  =274-9  grine. — 25(t  8  grms.  =  18  1  gmis. 
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^^Ê              "The  nitrogen  having  been  borrowed  from  deeompositions  of  the 
^H           albuminoid  substances,  tliese  latter  oontaining  IG  per  cent.,  the 
^H           excess  of  1  grm.  of  nitrogen  lost  besides  that  of  the  foods,  corre-  ^Ê 
^H           ajjondsthen  to  625  grms.  of  albumin  consumed  per  day  at  the  ^^ 
^H           expense  of  the  tissues  of  the  subject  under  observation.     But 
^H           these  6-25  grms.  of  lost  albumin  corre.spund,  as  we  know,  to  3-36  m 
^H           grms.  of  carbon,'  it  follows  that  of  the  181  grms.  of  carbon  lost  H 
^H           by  the  subject  in  the  course  of  twenty-four  iiours,  336  grms.    H 
^H           may  be  attributed  to  the  destruction  of  his  own  proteid  substances    H 
^H           ami  that  181 — 3-3f}  =  14-65  p-ms.  are  derived  from  his  fats,  for   H 
^H           these  are  the  only  principles  not  nitrogenous  capable  of  destroy-   " 
^H           ing  tbemaelves  and  which  animals  are  rich  in.     But  according 
^H           to  the  average  comiK)sition  of  fatty  bodies  (766-5  per  cent,  of  car- 
^H           bon),  these  14-65grms.  of  carbon  correspond  to  19- 12  grms.  of  fat.' 
^^               It  follows  from  tbLs  calculation  that  the  individual  exfjcri-    ^m 
raented  upon  has  con.sumed  in  the  twenty-four  hours  con,sidered  :    ^Ê 

Brought  by  Fnoda. 

Barrawod  Irom  the 
Body. 

Tnl^.                    ^M 

Albuminoida 

Fata 

C«rbo-I)ydratea  . 

1 12*6  grms. 

540     „ 
324 

6  25  grma. 
1912    .. 

118  75  grms,        ^H 

73  12    .,            ■ 

324                      g 

The  ration  of  maintenance  then,  for  the  subject  under  experi- 
ment, has  been,  not  albuminoids  1125  grms.    ;   fats  54;   carbo- 
hydrates 324,  but  albuminoids  118-75  grnis.  ;   fats   73-1  grm.; 
carbo-hydrates  324  grms. 

If,    instead   of    losing    substance,    the   subject  was,    on    the 
contrary,  enriched  by  nitrogen  and  carbon,   one   would  deduct 
proportionally   from    the    apparent    ration    the   quantities   of 
albuminoids  and  fats  stored  up,  in  this  .second  case,  by  the  tissues. 

Thi.s  metliod  of  determining  the  nutritive  balance-sheet  has  its 
advantages  and  its  inconveniences.     The  advantages  are  that, 
on  the  same  subject,  one  can  measure  exactly  the  quantities  of 
foods  utilized  and  the  weights  of  proteid  or  fatty  sul)stances 
accumulated  or  consumed  in  the  tissues.     One  can  study  the 
replacement  of  one  substance  by  another,  of  meat  for  example  by 
gelatine,  fat  or  starch,  of  ternary  bodies  by  alcohol.     We  can  also 
by  this  method  take  account  tif  the  effects  of  substances  termed 
"  economizing,"  such  as  coiTee,  tea,  kola,  and  aromatic  mattere. 
Rut  this  method  also  has  its  defects,  which  are  chiefly  techtiical,     H 
Its  complication  is  such  that  one  can  only  make  the  many  deter-    ^Ê 
minations  of  which  it  permits  by  means  of  delicate  and  costly     H 
apparatus  {respiratory   bells  of  Regiiault  and  Reiset.  apparatus     H 
of  rU'iset,  l'cttenkofïer  and  Voit  ;  and  .\twater's  Respiratory  Cal-     H 

^H^               '  Albiiiiiin  iHiittitins  521  i^nxa.  per  cent,  of  ciu-bon.                                         ^U 
^^^^_         >  Th(>  WL-iglit  of  fiu-bon  multiplied  by  1,307  gives  the  weiglit  of  tlic  fat.     ^M 
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orimeter.  Bee  C'lmp.  VII).  The  nictiiod  forces  one  alwo  (uiid  tliis 
is  the  principal  caiiae  of  it«  itydefiiiiteness)  to  limit  oneself  to  the 
study  of  a  amull  numlx>r  of  subject.s.  t'hosen  somewhat  arbitrarily, 
with  the  risk  of  falling  on  8j)eciiil  ciises,  of  acquired  or  hereditary 
hfthit<<  which  cause  the  average  to  vary  8o  greatly  that  the 
number  of  observations  is  necessarily  restricted  because  of  the 
multiplicity  of  tlie  déterminât ioas  and  of  theconiphcation  of  the 
exf)eriment8. 

With  regard  to  this  third  method,  we  must  notice  also  that  it 
is  not  quite  certain  that  the  total  nitrogen  is  found  again  in  the 
excretions,  urine  and  fa«es  of  the  subjects  examined,  and  that  a 
part  may  under  certain  conditions  («?  lost  in  a  nitrogenous  state, 
free  or  otherwise,  by  the  lung  and  the  skin.  It  is  true  that  the 
exijeriments  of  Bidder  and  Schmidt,  Ilanke,  Pettenkotïer 
and  Voit  (Zeitach.  f.  Biolog..  t.  XVI,  p.  508),  and  lastly 
Atwater.  have  estalilished  that  in  refjose,  at  least,  the  greater 
part  of  the  nitrogen  is  found  again  in  the  urine  and  fîec^es.  But 
îSeegen  and  \owak  (l')liiger  Arch.,  t.  XIX,  p.  347.  and  t.  XXVI, 
p.  292)  have  asserted  the  contrary,  and  'or  myself  I  shall  raise 
the  objection  that  the  fact  tliat  nitrogen  is  not  set  free  by 
perspiration  and  expiration  requires  to  I>e  confirmed,  above  all 
for  the  working  individual.'  All  the  nitrogen  lost  by  these  last 
processes  and  that  lost  by  the  epidermis  and  the  hair  escapes  in 
the  calculation  of  the  respiratory  balance  and  is  counted  as 
accumulated  by  the  subject. 

Lastly,  and  this  is  a  serious  cause  of  indefiniteriess,  it  has  been 
ret^ognizcd  that  it  is  jxjssihle  to  van,'  in  asufliciently  large  degree  the 
relative  ass€^s.sment  of  the  foods  which  maintain  the  nitrogenous 
nd  carbonated  equilibrium  according  as  the  subject  is   fat  or 

n,  and  according  to  the  state  and  the  natui'e  of  the  reserves 

rmerly  accjuired  by  liim.     Whilst  preserving  (lie  nitrogenous 

uilibrium  one  is  able,  in  the  same  individual,  tw  change  in  the 

le  the  relations  between  the  albuminoids  and  tlie   ternary 

,  an  excess  of  the  latter  exercising  on  the  former  an  economic 

action  and  vice  versa.     So  that  the  pnvportions   Ijetween    the 

fundamental  principles  of  alimentation  which  allow  us  to  preserve 

nitrogenous  and  carbonated  e<juilibriuni,  can  vary  very  much 

cording  to  the  actual  state  of  the  subject. 

Howevtp  that  may  be,  by  this  third  method,  called  nitrogenowi 
and  rnrbnnnttd  equilibrium,  theaverageof  different  determinations 
has  given,  as  the  daily  average  ration  of  man  undertaking  only 
Bry  light  labour,  or  none  at  all  : 

'  One  will  fN.ic  thot  the  urea  auf^neiit»  from  2  to  4  grnia.  per  day  during 
rk,  wliile  the  ulimentnry  ration  inerouHes  from  "25  to  35  grins,  of  olbu- 
nuidii.      In  repose  the  excretion  of  nitro^n  through  the  skin  and  lungs 
I  to  be  nUnost  u  negligible  quantity. 
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Albumin  .110  gnna. 

Fats 56    ., 

Carbo-hydratee  425    „     • 

If  we  now  compare  the  means  given  by  each  of  the  thre? 
methods  which  we  have  just  analysed  we  shall  have  : 


Albumin 
Fata  .      .      . 
Carbo-hydrates 


AUmentotion    cal- 
calatad  «ceonUog 

to  the  average 
Pariaian 

CODS  uni  ption.! 


Alimentation  cal- 
culated   according 
to  the  free  choice 
of  some  bealthjr 
aub]ecta  a*  types. 


Alimentation 

according  to  the 

iMUance  of  nitrogsn 

and  cariwn. 


110 

66 

425 


Of  these  three  averages,  the  first  seems  to  me  to  be  the  most 
accurate,  that  which  has  the  greater  weight,  on  account  of  twe 
enormous  number  of  individuals  upon  which  it  is  based.  How- 
ever, if  we  take  coimt  of  the  other  two,  which  differ  only  very 
Uttle  from  this  one,  we  arrive  at  this  definite  conclusion,  that  in  a 
ataU  of  rest,  the  average  adult  in  health,  has  need  for  his  daily 
maintenance  of  the  following  organic  principles  : 

Per  day  ' 

Albuminoids 107-3 

Fats 64-5 

Carbo-hydrates  .......     407'6 

Such  is,  in  absolute  and  relative  quantities,  according  to  cal- 
culations which  we  can  consider  as  very  nearly  accurate,  the  weight 
of  the  alimentary  organic  principles  necessary  every  day  to  the 
average  adult  man  of  the  races  of  Europe  and  North  America, 
to  keep  himself  healthy  whibt  furnishing  only  a  minimum  amount 

'  The  average  figure  given  by  German  authors  is  345  grms.,  but  in  order 
to  compare  their  calculations  with  mine  it  is  necessary  to  take  into  accoimt 
the  alcohol  absorbed  not  reckoned  by  thorn,  and  which  for  1,250  cc.  of  beer 
daily  at  4  per  cent,  (average  quantity)  represents  40  grms.  of  alcohol 
corresponding  to  80  grms.  of  sugar. 

*  According  to  Pfliigor  and  Bohland,  Bleibtreu  (Pfluger's  Arch.,  t.XXXVI, 
p.  105,  and  t.  XXXVIII,  p.  I  )  the  average  of  total  nitrogen  found  in  the  urine 
during  24  hours  of  90  adults  (ordinary  diet)  has  been  14'95  grms.  We 
shall  see  later  that  with  a  mixed  diet,  92  per  cent,  only  of  alimentary  albu- 
minoid substances  penetrate  into  the  blood  and  are  made  use  of.  To 
calculate  the  quantity  of  alimentary  nitrogen  which  has  been  received  by 
these  adults  it  will  be  necessary  to  multiply  14-9Ô  grms.  by  the  fraction 
100/92,  whicli  brings  the  nitrogen  introduced  by  the  foods  to  16-25  grms. 
These  weights  multiplied  by  the  factor  6-25  give  (as  we  have  already  seen) 
the  corresponding  quantity  of  alimentary  albuminoids  in  24  hours.  It  is 
then,  according  to  this  average,  101*56  grms.,  a  number  which  approaches 
singularly  near  to  the  102  grms.  which  we  foimd  in  giving  an  account  of 
the  entire  alimentation  of  Paris.  It  is  a  remarkable  confirmation  of  our 
•vvrago. 

»  Calculated  for  100  albuminoids  :    100  ;   fats  61  ;   carbo-hydratee  371. 
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of  work  or  none  at  all.  He  needs  every  day  about  107  ^ins. 
of  albuniinoids,  65  grnw.  (}f  fat«  and  407  gnns.  of  sugar  or 
Btarch,  a  part  of  wliich_(ab«ut  one-lifth)_can  be  replaced  by  half 
itfl  woiglit  of  alcohol,  an  the  observation  of  Paris  proves,  and  as 
we  shall  fully  establisli  later  on.' 

All  the  conclusiona  liitherto  arrived  at  relate  to  the  adult 
man.  For  the  woman  who  is  smaller,  less  heavy,  and  relatively 
richer  in  fat,  we  generally  admit  that  her  nutritive  needs 
represent  about  four-fifths  of  those  of  the  man.  They  will  then 
be  for  her,  on  an  average  and  per  day  : 

Albuminoids         .......        86  grms. 

Fata  6'2      „ 

Carbo-hydrates 320      „ 

The  proofs  of  the  preceding  averages,  whatever  may  he  the 
methoda  by  which  wc  have  obtained  them,  arc  all  liable  to  some 
objection  :  tlu-ough  atavism,  habit,  pleasure,  it  seems  that  one 
eats  a  Uttle  too  much  ;  and  bi  consequence  the  averages  obtained 
may  all  be  shghtly  exaggerated,  because  of  this  abuse  which  has 
become  part  of  our  customs.  In  an  interesting  memoir  which 
appeared  in  the  BtUletin  Général  de  thérapeuiique  (November, 
1902),  Dr.  Bordet  tries  to  prove  that  60  to  80  grms.  of  albumin- 
oids, 50  to  60  grms.  of  fats,  235  to  300  grms.  of  carbo-hydrates 
can  suffice  daily  as  a  ration  of  maintenance  for  a  man  of  ordinary 
weight  ;  so  that  our  alimentation  has  come  to  exceed  the  neces- 
sary and  reasonable  Umits  by  about  one-third.  I'rof.  Maurel 
(of  Toulouse)  will  accept  a  very  slightly  Wgher  figure.  In  support 
of  his  opinion,  M.  Bordet  states  the  case  of  a  manager  of  a  large 
indu-strial  business,  in  excellent  health,  weighing  8(t  kilos,  and  living 
for  the  last  twenty  years  (he  is  now  70)  on  the  following  ration  : 

Morning. — Cup  of  tea,  20  grms.  of  sugar  :  15-20  gnus,  of  imlk  ;  a  roll 
(100  grms.). 

Midday. — 00-70  gnus,  of  meat  ;  100  gnus,  of  vegetables  (in  grain)  or 
green  ;  100  grnis.  of  bread  ;  lS-20  gnns.  of  cheese  ;  a  cup  of  coSee  with 
20  grms.  of  sugar. 

Evening. — The  some  ns  inidduy  with  soup  added  and  coffee  omitt«d. 
800  cc.  to  1  Utre  of  vinous  water  in  24  hours. 

The  calculation  of  tliis  ration  amoimtfi  to  ; 

Albuminoids         .......       63  grms. 

Fats 53      „ 

Carbo-hydrates    .......     245      „ 

To  these  facts  I  raise  the  objection  that  peculiarities  and  excep- 

■  With  regard  to  alcoholic  drinks  we  shall  show  the  tlieoreticul  possi- 
bility and  Boiuetinies  the  necessity  of  tliis  partial  replat'einent  uf  carbo- 
hydrates by  their  isodynamic  weights  of  alcohol.  For  tlie  moment  we  shall 
Umit  ourxelvus  by  drawing  this  conclusion  from  the  observation  of  the 
foots  of  olimeututioM  ujid  particularly  of  the  alimentation  of  Paris. 
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tîona  do  not  make  the  rule  ;  that,  if  it  is  true  tliat  some  people 
can  live  and  be  healthy  with  the  rations  of  a  hennit,  if  it  is  good 
and  logical  to  advise  in  general  t-o  reduce  the  regime  rather 
than  exaggerate  it,  we  do  not  live  any  the  less  with  the  con- 
stitution that  heredity  and  the  needs  of  our  race  have  transmitted 
to  us.  Is  there  much  exiiggeration  in  the  modern  habits  of 
feeding  ?  Let  us  observe  that,  according  to  the  facts  and  num- 
bers that  I  have  given  above,  the  same  nutritiv'e  balances  result 
from  the  examination  of  the  diet  of  the  most  diverse  populations  ; 
that,  the  needs  of  the  greater  number,  i.e.  workmen  and  peasants, 
are  generally  not  stimulated  but  reduced  by  the  moderate 
resources  that  manual  labour  procures  for  them  ;  to  such  a  degree 
that  the  great  majority  receive  only  absolute  necessities.  There 
is  certainly  some  exaggeration  in  the  habits  of  tiiose  who  are  not 
limited  by  the  bare  necessitias  of  daily  life.  In  the  case  of  these, 
the  tiygienist  and  the  doctor  might  plead  for  sobriety  ;  but  even 
f<jr  tliem,  it  would  hardly  be  possible  for  these  habits  to  disap[)ear 
from  one  day  to  another  without  immediate  discomfort.  For 
certain  iiersona  at  ease,  for  a  few  working  pctpulations  accus- 
tomed, however,  to  good  feeding,  a  little  aUmentary  exaggeration 
constitutes  almost  a  necessity,  and  as  soon  as  the  article  of  diet 
which  seemed  instinctively  indispensable  is  diminished,  the 
individual  sutTers,  soiiietimej*  wastes  away,  does  less  work  or  seeks 
a  temporary  pick-me-up  in  alcoholic  drinks. 

We  shall  observe  that  the  three  kinds  of  fundamental  princi- 
ples of  current  alimentation,  e.g.  albuminoids,  fats,  carbo- 
hydrates, do  not  coincide  in  the  normal  proportions  aforemen- 
tioned in  the  study  of  the  nutritive  balance-sheet  in  any  of  the 
natural  foods  taken  separately  :  neither  meat,  bread  nor  milk 
would  be  sufficient  in  this  case  to  satisfy  us.  The  fundamental 
alimentary  principles  are  included  indeed  in  the  following  state- 
ment that  I  Iiave  calculated  for  KWJ  per  cent,  of  albunuaoids  : 


Aver»|i!c>  normal  alimentation     . 

Miisriiliir  firnli 

Broml 

Milk 

Milk  mid  broiul  in  eijiiHl  piirta     . 
1  part  of  meat  and  3  pnrtw  of  broad 


Albuminoids. 

Patfl. 

100 

59        1 

100 

28       I 

100 

65       ' 

100 

9» 

100 

525 

100 

12 

C»rlK>- 
bydntea. 


Thus  neither  milk  nor  bread  nor  a  diet  composed  of  bread  and 
meat,  in  whatever  proportions,  can  provide  us  with  the  funda- 
mental aUmentary  principles  under  normal  relations  deduced 
from  the  oljntriHilion  of  fdrtt.  ,\lone  milk  and  bread,  taken  in 
equal  parts,  satisfy  the  requLsite  relation  tetween  proteid  matters 
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and  ternary  alimentary  substances.  It  is  weil  known  besides 
that  we  can  live  almost  indefinitely  on  bread  and  milk. 

It  remains  now  to  a,sk  if  the  three  kinds  of  nutritive  organic 
principles  that  one  Hiuls  in  all  ('oinplete  and  free  alimentation  are 
really  indi.s{H>n.sal»le.  if  their  as.sociation  in  these  proportions, 
determined  by  the  examination  of  facts,  is  not  a  little  fortuitous, 
and  if  certain  of  these  principles  could  not  make  up  the  one  for 
the  other.  The  isodynamics  or  equivalence  of  food  is  a  very 
important  question  which  will  l)e  treated  farther  on.  For  the 
moment  we  will  siinjily  note  that  in  four  countries — France,  Ger- 
many, Englanil  and  the  I'nited  States — where  ahmentary  customs 
are  sufficiently  different,  physiologists  and  modern  hj'gienists  have 
all  arrived,  by  method.»*  often  very  dissimilar,  at  averages  which 
agree  so  well  and  at  almost  identical  relations  between  the  quan- 
tities of  the  fundamental  ahmentary  principles  whicli  enter  into 
the  ordinary  ration  of  a  healthy  man.  For  100  parts  of  albumin- 
oids, experience  haa  shown  us  that  5i)  to  08  grma.  of  fatty  sub- 
stance and  366  to  38tî  gmw.  of  actual  carbo-hydrates  (alcohol 
not  included)  are  necessary,  or  adding  uj)  the  ternary  eompourids, 
a  httle  more  than  4^  times  the  weiglit  of  the  albuminoids  is 
needed. 

But  a  detailed  study  of  the  ahmentary  ration  enables  us  to  go 
still  farther  :  in  the  alimentation  of  a  Parisian,  out  of  102  grms. 
of  albuminoids,  5(5-3  grms.  or  55  per  cent,  are  furnished  by  the  ani- 
mal kingdom  and  46  7  or  45  {)er  cent,  by  the  vegetable  kingdom. 
In  the  nourishment  of  four  vigorous  and  hale  artisans,  Uffelinann 
found  that  the  anima!  albumin  was  to  the  vegetable  in  the  pro- 
portion of  one  to  two.  In  the  cases  of  two  hibourcrs  at  light 
work,  C.  Voit  observed  that  47o  per  t'ent.  of  albumin  was  furnished 
by  meat  and  52o  per  cent,  by  bread.  One  can  then  make  the 
general  statement  that  satisfactory  relative  projwirtioas  of  flesh, 
bread  and  vegetables  are  those  which  provide  us  with,  from  40 
to  60  per  cent,  of  albuminoids  by  means  of  animal  foo<l  and  (SO 
to  40  per  cent  by  means  of  vegetable  food.  Every  régime  which 
introduces  more  than  60  jier  cent,  of  its  nitrogen  in  an  animal 
form  is  too  rich  in  flesh  and  disposes  to  arthritis,  gout  and  eczema, 
etc.  ;  to  these  many  morbid  states  it  exposes  all  those  at  least 
who  do  not  correct  the  excess  of  foods  or  muscular  flesh  by  suffi- 
cient muscular  exercise,  especially  those  who  lead  a  sedentary  or 
cloistered  life  or  who  overtax  the  mind. 

We  have  already  remarked,  à  propos  of  the  average  alimenta- 
tion of  Paris,  that  foods  of  animal  origin  form  in  weiglit  about  the 
fourth  of  those  of  vegetable  origin,  alimentaiy  drinks  included, 
and  a  third  if  we  do  not  include  in  this  calculation  wine  and  l)eer, 
In  this  alimentation  which  has  given  us  these  proofs,  we  find 
then  for    100   parts  : 
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Foods  of  animal  origin  .  .  .23  parts 

Foods  of  vegetable  origin  (bread,  vegetables,  green  or 

dry,  etc.) ■**      .t 

Wine  (6S0  cc.  per  day) 33     „ 

100  parts 

These  relations  would  be  a  little  diilcrent  if  the  wine  were 
replaced  by  a  quantity  of  beer  or  cider  of  an  equivalent  alimentary 
value.  We  shall  see  later  on  how  the  relations  which  we  have 
just  experimentally  established  can  be  usefully  modified,  and  in 
what  cases. 
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MINERAL    SALTS    NECESSARY   TO  THE   HUMAN    SYSTEM— PRINCIPAL 
ACCESSORIES,    USELESS   OR   HARMFITL 

MINERAL  SALTS   NECESSARY   TO  THE   SYSTEM 

CHL(JRir>E  of  sodium.  t!ie  pliospliates  of  potash,  soda,  lime 
and  magnesia,  the  sulphates,  the  oxides  of  iron,  with  a 
little  silica,  fluorides,  etc.,  are  found  in  a  constant  manner  in  the 
residue  left  by  the  combutition  of  our  organs  and  liquids.  Their 
element»  :  chlorine,  phosphorus,  sulphur,  potassium,  sodium, 
calcium,  magnesium,  iron,  sihcon,  fluorine,  et<?.,  united  amongst 
themselves  and  to  the  other  organic'  matters  of  the  protoplasms 
and  humours,  form,  so  to  speak,  the  mineral  skeleton  of  the  con- 
stitutive protoplasms  functioning  in  tlie  cells.  These  mineral 
principles  are  then  absolutely  inrli.'ipensahle  to  the  tissues. 

Volkmann,  in  the  corjHe  of  a  man  weighing  G2-5  kilogrammes, 
found  the  weight  of  the  ashes  to  lie  : 


nie  skeleton 
The  soft  porta 

Total 


2,247  3  grnis. 
4083      „ 


2,7155  grms. 


Tlie  total  weight  of  the  mineral  compounds  exceeds  thon  4-3 
per  cent,  of  the  weight  of  the  whole  human  Ixxly,  and  the  alkaline 
or  earthy  salts  form  about  0  76  per  cent,  of  the  soft  tissues.  The 
bonee  and  cartilages  contain  five-sixths  of  the  total  of  the  mineral 
salts  of  the  body  ;  whilst  the  whole  of  the  soft  or  liquid  parts  do 
not  give  more  than  450  to  4&)  grms.  of  saline  substances. 

Evidently  it  w  net:essary  that  we  should  find  in  our  different 
foods  all  these  mineral  matters  in  sufficient  quantity  and  under 
assimilable  forms,  for  the  system  is  continuallj'  impoverishing 
itaclf  of  them  by  its  excretions,  particularly  by  the  urine. 

Thoae  sahne  materials  exist,  besides,  in  different  quantities  in 
the  several  organs,  but  their  proportion  varies  very  little  in  the 
organ  of  one  individual  and  that  of  another.  In  the  blood,  the 
salts  vary  from  0-9  to  1-3  p^r  cent.  ;  in  the  muscl<«,  fnjm  0-9  to 
1-2  ;  in  the  fresh  bone,  from  34  U>  37  per  cent,  of  fnjsh  matter. 
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The  fuUowing  table  indicates  the  proportions  and  the  nature 
of  the  mineral  substances  entering  into  the  composition  of  some 
of  the  principal  tissues  and  humours  of  the  system. 

MtNEBAL  Matters  Contained  in  7HK  Priniipai.  Pabts. 
(Fur  1,000  freah  parts  ;  except  Itone.) 


Ulnen]  inal- 
ten  In  lOOO 
gmis.oftlie 
(Rah  lab- 
stance  oon- 
taining  : 


MoKle 

of  tb» 

lUmniKen. 


rjnn». 
9-12 


Chlorine 
P»0'  . 
80'  . 
8iO>  . 
K»0  . 
Na'O 
CaO  . 
MgO  . 
Fo«0' 
CO»    . 


06-O-7 
3'4-C 
2-2 

3-30 
0*-0T 
CI-<>-fVI8 

04 
00Î-002 


Nervous 

Dry 

Hepatic 

SutistaDM. 

Bones. 

OUod. 

grm». 

grrm.    ' 

gmu. 

2-7 

«ÎO-WK) 

ft-ll 

0-4 

O-e-0-7 

028-042 

0  85-1-4 

lSB-247 

a-02-4-27 

0-14 

0-20 

009-00!l2 



—       jO027-0'Jlhi 

071-2  12 



2-62-347 

(J7S-1  3 

— 

1  46-1  13 

003 

270-600 

0-38-0113 

0065-07.5 

4-« 

0()2-OW>7I 

O04-0-12 

—          0  27-0  17 

021-033 

3-S-4-B  1         — 

Olobnlas  of 

1000  00. 

of   blood. 


Plasraa  of 
1000  ce. 
of  blood. 


For  lOOO  cc.ol  blood. 

ToUL 

7'S-10.12  grm*. 


030-0-0 
O-flO-0-65 


16-1-4 
0  24-0  6.5 
0  19-0  23 

007 

077 


1-7-1-4 
0-71-2-2 


015-0  20 
1-8*- 19 
0  08-0  08 
002-0  oa 
0006 


Lympli. 


grrn». 
7-  ~ 


"•*■" I 


308 

OIA 

307 

}0. 


—  0-60 


These  mineral  elements  e.xist  in  our  tissues  in  part  under  the 
aanie  forms  under  which  they  eliminate  themselves  by  urine, 
faeces,  epidermic  desquamation,  etc.,  in  part,  and  esi»cially,  in  the 
state  of  complex  organic  combinations,  like  sulphur  in  the  albu- 
minoids, phosphorus  in  the  nucleins,  the  lecithins  and  the  tetra- 
methylenephosphoric  acid,  etc.  ;  or  like  magnesium  in  the 
nervous  ti.ssue  and  in  cfilorojjhyll,  iron  in  the  haemoglobin  of  the 
blood  and  in  the  tiematogeii  of  the  egg. 

IndLspensalile  to  functioning,  these  mineral  elements  are  then 
necessary  to  the  hfe  of  the  cell,  and  alimentation  ought  to  be 
able  to  supply  as  with  them  under  assimilable  forms  and  in 
sufficient  quantities  in  the  same  meaaure  as  it  furnishes  us  with 
organic  principles,  albuminoids,  fate  or  starches. 

J.  Forstcr  has  Ijesidas  established  that  mice,  pigeons,  dogs  fed 
with  an  e.xcess  of  meat  which  has  been  drained  of  its  salts  by 
hot  water,  even  if  one  adds  to  this  meat,  together  or  separately, 
starch,  sugar,  and  the  necessary  fats,  do  not  live  Ijcyond  twenty  to 
thirty  days.  Deprived  of  mineral  matters,  these  auimalis  behave 
almost  as  if  they  had  been  alxsolutely  starved. 

V\'e  eliminate  in  twenty-four  hours  by  the  kidneys,  perspiration 
and  the  fœces,  the  following  quantities  of  mineral  matter  : 
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iTine  during 

FboI  MulerMl 

Perspiration 

during 

24  houn. 

Avcr- 

S4   boon. 

during  24  hnurs.i 

per  day. 

(rrma. 

(irnw. 

(TT"»^' 

grni». 

Wafr 

I.SfXV- 1,360 

Kia-Il9 

»0&-750 

— 

Total  Ktliné  material  .      . 

173-21 

4  35-6 

1  3-20 

26B 

ThcM    aaline    niateriaU 

contain — 

Chlorine 

4(K-72 

0015-0035 

1  12 

74 

Phospliorio    anhydride 
Sulphuric  anhvdridp  (80^) 

ia-3 

0-78-088 

Traces 

30S 

I  R-29 

0  060-0  17 

0005 

300 

Silific  onhydriilo  (Si(l')    . 

0  (H)3-0  dill 

frl7-0  36 

— 

0  26 

t'ii.rl)«ni<-  n'nhyilrido  (CO») 

— 

005 

— 

— 

Ful««iuin  uxide  (KH))    . 

1  «-3  1 

076-030 

0  178 

2' 88 

Sodium             „     (Nb»0) 

4  111-80 

0  26-0  35 

0  80 

6«0 

IVIoium             „     (CnO)    . 

l)25-U36 

065-070 

Trace» 

086 

MiiKinMiuni       „     (MkO)   . 

OS» 

— 

„ 

066 

Iroii  |>i<roxi>lo  ,.     (  Ke^O») 

O(HI4-0OI3» 

0023-0040» 

— 

0004 

Avemge  weight  uf  mineral 

lO-ttgrma. 

4-3  gmu. 

Z-Ogrms. 

rnalehal  in  24  houn 

Of  these  principles  some  are  eliminated  jiwt  as  tliey  existed  in 
the  plastnivs  and  tisduc^  ;  others  as  S0\  I"  0",  MgO,  Fe^tP,  and 
perhii|*<  SiO-,  arise  either  from  hydrolytic  divisions  of  the 
constituent  principles,  or  from  the  oxidation  of  sulphur, 
phosphorus,  silicon,  magnesium,  iron,  etc.,  closely  united  to 
certain  organic  principles.  Others  are  excreted  under  complex 
forms  insutticientiy  determined,  by  loss  of  hair  from  the  head, 
from  the  epidermis,  and  by  the  extractive  matters  of  the  urine,  etc. 

It  is  thus  that,  lie  it  in  the  state  of  mineral  matters  projwrly 
80  called,  or  under  the  form  of  mi.vwi  compounds,  we  l(xse  every 
day  from  24  to  28  itrms.  (26  grms.  on  an  average)  of  mineral 
substances,  alwut  half  composed  of  sodium  chloride,  the  rest 
being  represented  especially  by  phosphate  and  sulphate  of  jiotas- 
sium  and  by  the  correjiponding  iaits  of  soda,  lime  and  magnesia 
in  a  far  les.s  proportion.  Each  day  1-2  grms.  to  1-5  gnns.  of  sul- 
phur and  an  average  of  II  grnis.  of  phosphoru.s  are  thiia  ejected 
as  mineral  salts.  To  these  salts  it  i.s  neces.sary  to  add  some  milli- 
grammes of  iron  and  silicon  and  some  hundredths  or  thousandths 
of  a  milligramme  of  arttenic,  copper,  manganese,  iodine,  bromine, 
boron,  etc.  These  last  elements  are  eliminated  thanks  especially 
to  epithelial  desquamation  or  by  the  liair  of  the  body  and  head. 

Our  daily  alimentary  ration  ought  then  to  be  sufficient  and 
varied  enough  to  bring  to  us  the  complex  ensemble  of  these  mineral 
foods,  and  in  assimilable  forms. 


Accordinii  to  BincliofT  and  Voit,  and  for  the  fa'ces  of  dogs  ;  but  the 
quantity  of  nmttor  and  of  wntcr  hi^rc  i-alculiited  are  those  of  human  fa>CM 
fter  Wehsarg. 
1  According  to  Mugnior  do  In  Source. 
*  According  to  Lupicque(C'.R.  8oc.  Biolog.,  April  3,  189(1), 
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It  is  evident  that  in  the  normal  state  it  provides  us  with  them, 
at  least  for  the  major  part,  since  the  preceding  statistics  are 
founded  on  the  observation  of  the  excretions  of  the  healthy 
adult  provided  that  he  feeds  himself  in  an  average  way.  So 
that  in  order  to  establish  the  importance  of  the  minéral  dis- 
similation, we  have  only  affirmed  definitely  that  which  occurs 
in  ordinary  aUmentation  which  may  vary  perhaps  very  much. 
But  we  know  to-day  that  potash  and  the  phosphates  form 
an  integral  and  necessary  part  of  all  the  vegetable  or 
animal  cells  ;  chloride  of  sodium,  of  all  the  plasmas  ;  iron,  of  the 
globules  of  the  blood  ;  iodine,  of  the  thyroid  gland  ;  arsenic,  of 
the  ectodermic  tissues  ;  bromine,  of  the  skin  and  hair,  etc.  These 
elements  are  specific,  localized  and  consequently  indispensable, 
whence,  still  upholding  this  point  of  view,  the  necessity  and 
the  rôle  of  a  variety  of  foods.  It  explains  the  instinct  which 
makes  us  have  ^recourse  to  the  many  alimentary  sources  each 
one  of  which  provides  us  with  some  of  the  elements  which,  like 
magnesium,  manganese,  iron,  arsenic,  iodine,  bromine,  silicon, 
etc.,  are  far  from  being  widespread  and  under  acceptable  forms. 

We  will  enlarge  further  on,  in  a  chapter  specially  devoted  to 
this  important  subject,  upon  the  composition,  origin  and  working 
of  the  principal  minerals  of  the  economy  ;  but  it  seems,  at  this  stage, 
instructive  to  state  what  is  the  quantity  of  ordinary  saline 
materials  which  average  feeding,  such  as  we  have  defined  it  for 
Paris  in  particular  (p.  11),  brings  to  us.  The  following  table  gives 
the  results  of  a  calculation  which  I  have  made  on  this  subject  : 

Mineral  Matter  in  an  Average  Daily  Aixowakce  of  Food. 


Kind  o(  Food. 


Weight  p»  day.     '      .gSSS'^lSiSS 


Hinenl  MsUw. 


420grni8.  I         3-10  grma. 

216    „  2-48    „ 

213    „  1-33    „ 

24    „  0-22    „ 

70     „  0-66     „ 


Broacl  and  dough       .... 

Monta 

Milk 

EftRS     ........ 

Kresh  fruits 

Fresh  vogctahles !         250     „  2-70 

Dry  ve«etnblos |  40     „     ■  1-10 

Potatoes 100     „  1-00 

Cheese |  81  „  0-22 

Sugar         40     „  0-26 

Butter 28     „  ;         002 

Wine  (nilcultttod  ut  10  per  cent.)    .  657     „  '  1-64 

Drinking  water 1  litre  0-30 


Per  day     14-81  grtns. 


To  these  1481  grms.  of  mineral  materials  conveyed  by  the 
daily  focnls  and  drinking  water,  one  mast  add  8  to  10  grms.  of 
salt  which  we  mix  daily  and  directly  with   our  dishes,  which 
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makes  a  total  weight  of  24  gnns.  of  saline  materials.  On  an 
average,  aa  we  have  seen,  we  excrete  of  the  latter  2âî>  grms.  by 
the  urine,  p)ersi)iration  and  epiclerniin.  et*-.  The  nmnW  ititî»  lence  is 
due  to  the  fact  that  a  part  of  the  organic  sulphur  and  phosphorus 
is  lost  by  combustion  owing  to  a  small  error  of  appreciation. 

One  will  observe  in  the  average  allowance  of  food,  the  enor- 
mous portion  of  muieral  material  of  vegetable  origin.  Of  the 
14'3  grms.  of  salts  and  salifiable  sulvstances  introduced  by  ali- 
ments (besides  tlie  salt  added),  vegetables  furnish  us  with  1(V24 
gnns.,  or  (iO  per  cent.  Being  given  the  considerable  quantity 
of  organic  phosphorus  and  sulpliiir  which  we  derive  from  tliis 
source,  and  the  part  plnyctl  by  I  lie  alkaline  and  earthy  biises 
with  which  plants  also  provide  us  in  tlie  form  of  combustible 
acid  salts,  salts  from  which  the  tissues  and  plasmas  especiidly 
take  their  alkalinity,  as  will  bo  shown  later,  one  se*s  the 
important  part  which,  from  this  point  of  view,  foods  of  vegetable 
origin   play    in  the  prixiess  of  alimentation. 

Plants  bring  us  esjK'cially  potiussiuni,  magnesium  atul  phos- 
phorus, very  little  chlorine  and  sixlium,  lastlj'  a  ((uanlily  of  lime 
which  is  scarcely  a  tenth  jiart  of  the  weight  of  the  alkaline  bases. 

We  shall  again  refer  with  care  to  the  part  which  each  of  these 
mineral  elements  plays  in  the  animal  economy.  At  present  it  is 
sufficient  to  show  in  what  proportion  they  enter  into  general 
alimentary  statistics. 

AOCBSSORY   ALIMENTARY    ELEMENTS— DOCBTFPL   OB   HURTFUL 
SUBSTANCES. 

As  fundamental  alimcntarj'  elements  we  find,  as  we  have  said, 
in  our  food  stuffs,  jvs  in  our  tissues,  albuminous  materials  phos- 
phorated and  non-phosphorate<l,  fats,  carbo-lu'drates  and  similar 
substances,  water  and  the  salts  of  which  we  have  just  spoken. 
But  one  must  not  tliink  that  all  the  albuminoid  bodies,  all  the 
fatty  elements,  all  the  sugars  and  other  carbo-hydrates  are  suitable 
for  our  fotxl.  Everything  is  ahmentary  which,  jienetrating  into 
the  digestive  tract,  can  be  transformed  into  constitutive  elements 
identical  with  those  of  our  tissues,  or  everything  which  is  to  pro- 
vide us  with  disposable  energy  jifter  having  entered  the  bkxxl. 

Many  albuminous  substances  do  not  possess  these  aptitudes, 
or  only  possess  them  very  relatively  and  only  in  connexion  wnth 
certain  very  specialized  tissues.  Thus,  the  ossein  of  bone,  the 
chondroraucoid  of  cartilage,  elastin,  etc.,  elements  digestible  and 
partly  soluble  in  the  intestine,  appear  very  feebly  suitable  to 
nourish  the  living  protopliisms,  at  any  rate  as  far  as  man  is 
concemetl.  The  fact  is,  that  these  substances  existing  almost 
exclusively  in  a  few  special  tissues,  as  bony  tissue.s,  cartdaginous, 
conjunctive,  fibro-elasiiu,etc.,  tissues  whose  nutrition  is  rather  slow, 
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are  not  transformable  in  the  system  into  ordinary  albumins  (serin, 
rauMculin,  fibrin,  etc.)  or  are  not  so  without  loss  or  great  difficulty. 
A  certain  quantity  of  gelatin  can  be  absorbed  and  utilized,  but , 
the  greater  part  of  this  substance,  «'/  one  consumes  it  in almndante, 
is  tintilly  destroyed  or  only  serves,  after  the  manner  of  fat  or 
starchy  matters,  to  protect  the  alhutninoids  of  the  ordinary  tissues, 
of  the  mmcular  flesh, and  of  the  blood. etc.,  albuminoids  wliichit 
does  not  seem  able  to  appn?ciably  reproduce.  Gelatin  can  even 
prevent  the  lo8,s  of  fat  ;  it  jK»rmit«  tlie  animal  to  perform  its 
functions  with  a  loss  ration  of  albuminrm.s  sulwtances,  but  it  can- 
not \te  entirely  substitutetl  for  these,  even  if  one  gives  it  in 
8ui)er-abunflanre.  Nevertheless,  so  hmg  as  it  does  not  exceed 
the  si.icth  or  fiflli  of  the  alisorbed  albumins,  one  can  consider 
gelatin  as  nearly  equivalent  to  albumin,  at  leaat  for  young  i 
animals,  a^i  I  have  shown. 

Of  the  other  albuminoids  such  as  mucin,  conjunctin,  keratin, 
chitin,  elastin,  etc.,  man  doen  not  seem  able  to  uasimilate  thera. 
This  shows  eleai'ly  that  it  is  not  sufficient  that  a  substance,  even 
digestible  or  ml iibh  in  the  intestine,  like  elastin,  should  be  nutritive 
in  order  to  form  part  of  our  tissues. 

Tlie  nucleojjroteids  which  e,specially  form  the  nucleus  of  our 
cells,  and  (he  cydo-proteiAs  of  the  protoplasms,  are  the\'  assimil- 
able {  They  hydrolyzo  in  contact  witli  the  pancreatic  and 
intestinal  juices,  and  a  part  of  their  phosplmric  acid  is  found  again 
in  the  urine.'  It  appears  then  that  they  ought  to  contribute 
to  the  formation  of  the  phosphorated  albuminoids  of  tlie  s^'stem. 
But  the  jjroof  is  not  yet  completely  established.  I  shall  say  just 
the  same  of  the  lecithins  and  the  jecorines  ;  nevertheless,  their 
presence  in  1  he  yolk  of  the  egg  and  in  fat  appeare  fairly  to  indicate 
tliat  they  play  an  alimentary  part,  at  least  for  young  cells,  in  the  , 
jji-<K'eMs  of  forenation. 

The  nitrogenous  pnxlucts  of  the  decomjxjsitions  of  tlie  albu- 
minoid.s,  animal  and  vegetable,  such  as  the  complex  amides, 
asparagins,  lecithins,  puric  bases,  extractive  matters  of  soup,  etc,, , 
a])])ear  some  to  be  indifferent,  others  active  ;  these  latter,  no 
longer  in  the  maniier  of  ordinary  foods,  but  like  veritable  ner\'ous 
stimulantes.  We  sliaij  come  back  to  them  when  on  the  subject  of 
nerve  foods  and  condiments. 

Some  decom|)osal)le  matters  whether  nitrogenous  or  not,  pro- 
duced l>y  certain  cells,  are  (rans|»orted  l)y  the  Ijjood  and  reac't 
like  active  ferments  or  a-s  mudifiei's  of  the  assimilable  substances. 
Others,  resulting  from  the  division  of  much  more  complex  bodies, 
or  of  a  kind  of  dissimilation  of  certain  tissues,  help  to  the  fulfil- 
ment of  different  functions  ;    such  is  the  case  of  glycogen  and 


I 
4 


■  Ouinlioh 
53. 


Zeitech.  f.  Phsrdolog.,  Bd.  XVIII.,  p.  608 
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^■glucose  formed  particularly  in  the  liver  by  tlie  division  of  its 
H  special  materials,  and  which,  poured  into  the  blood,  serve  to  con- 
tract  the  mudcles  and  to  maintain  animal  lieat.     The  fats  produced 
in  the  celU  have  almost  tlie  same  origin  and  the  same  destiny. 

•  In  general,  the  excretory  matters  not  only  are  not  aHmontary 
whatever  tlieir  composition  may  be,  but  they  even  liinder  the 
functions  as  soon  as  they  accumulate  in  the  tissues  ;    such  as 

I  urea,  the  puric  bodies  (uric  acid,  allantoin.  sarcin,  guanin,  carnin, 
«tc.)  the  leucomained  (ch(}lin,  neurin,  protoamines,  etc.)  ;    amiro- 
Bcids  (glycocol,  leucin,  taurin),  iiidol,  indogen,  etc. 
Among  the  non-nitrogenous  organic  sulwtances,  the  carboliy- 
drates  are  all  far  from  Iwing  able  to  provide  for  human  alimenta- 
tion.    The  ligneous  materials  vvliich  the  insect  xyl<J[>hagiis  eata, 
cellulose  which  nourisiies  the  herbivora,  the  wool  on  wliic-h  tlio 
larva  of  insectes  feed,  etc.,  do  not  suit  us,  or  at  the  least,  as  regards 
cellulose,  for  example,  only  assimilating  very  imperfoctlj'  and 
only  certain  kinds.     Kniriem  has  observed,  in  liim.self,  that  man 
only  absorbs  on  an  average  25  per  cent,  of  the  ceilulosic  tissues 
of  new  formation   (salad,  fresh  vegetables).      Mucilages,   gums 
do  not  seem  suitable,  or  are  only  with  great  difficulty  and  partially 
fit  to  be  utilized.  It  is  generally  thus  witli  all  the  sugars,  and  carbo- 
hydrates, aldehydic  or  acetonic,  as  well   as   the  corresponding 
alcohols  wliich  have  per  molecule  a  number  of  atoms  of  carbon 
which  is  not  a  multiple  of  three  :  tetroses  or  erythrosos  C*H*0*, 
■pentoses  0''H"'0*,  heptoses  CH."0\  etc.  (E.  Fischer). 
^*     The  bodies  called  aromatic  or  cyclic  are  generally  unassi  mil- 
able  ;  but  certain  of  them  can  play  the  part  of  stimulants  or,  quite 
Bon  the  contrary,  of  inhibitors  of  the  vital  functions.     Such  are  tlie 
^^sromatic  alcohols,  tiatural  alkaloids,  colouring  matters,  vegetable 
^Êpr  animal,  hydrocarbons,  phenols,  true  essences,  etc. 
^B     As  to  ordinary  alcohol,  alcohol  of  wine  and  beer,  we  shall  see 
Hfarther  on  that  it  can  supply  the  system  almost  entirely  with  the 
^Fchemical  energy  which  it  contains  in  the  latent  state  and  which 
in  consequence  should  be  considered  as  alimentary,  although  this 
may  l)e  an  aliment  of  a  very  special  order  ;  at  the  same  time  a 
prixlucer  of  energy  and  a  nerve  stimulant. 

Vegetable  or  animal,  the  fats  formed  by  the  mixture  of  different 
ethers  of  glycerine  (butyrin,  margarin,  stearin,  olein,  etc.)  are 
all  alimentary.     It  Is  not  the  same  of  different  bodies  of  a  fatty 
kind  but  which  have  not  glycerine  as  a  foundation  ;  such  as  the 
ethers  of  spermaceti,  those  of  cotylic  alcohol  obtained  from  t^hinese 
wax  or  of  melissic  alcohol  of  lice's  wax.  etc.     Altiiough  combustible 
and  fatty,  these  bixiies  and  their  derivatives  are  not  assimilable, 
^m     With  greater   reason,   the  hydrocarbons    projjerly  so  called 
^■defines,   vaselines,  etc.)  are  not  assimilable.     ^Ml  these  Ixxiies 
^^re  incapable  of  being  assimilated  and  of  being  converted  into 
^^Miiimal  substances. 
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We  shall  see,  on  the  contrary,  that  the  salts  of  the  fatty  acids  and 
similar  acids  (acetates,  butyrates,  stéarates,  oleates,  .  .  of 
potash,  soda,  Ume,  etc.)  the  citrates,  malates,  alkaline  tartrates, 
etc.,  and  the  fatty  acids  themselves,  substances  which  vegetables 
provide  us  with  in  sufficient  abundance,  fruits  and  some  animal 
products,  etc.,  are  real  foods.  They  become  oxidized  in  the 
system  in  giving  us  caloric  energy,  whilst  from  their  combustion 
arises  carbonic  acid,water  and  soluble  carbonates  or  bi-carbonates, 
wliich  alkalize  the  fluids  and  thus  insure  oxidation  and  the 
performance  of  the  general  functions. 
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ASSIMILATION  OF  THE  DIFFERENT  NUTRITIVE  PRINCIPLES 


I 


IN  the  preoeding  chapters  we  have  shown,  both  by  statistics 
and  ciilciilations.  what  are  the  proportions  and  the  nature 
of  the  principal  organic  and  mineral  materials  which  his  daily 
food  furnishes  to  man  at  rest.  But  in  order  to  know  the  effective 
quantities  which  really  reat-h  our  organs,  whether  as  assimilable 
and  plastic  materials  or  aa  usefid  sources  of  energy,  it  is  necessary 
to  determine  for  each  principle  tfie  percentafje  (|iiantity  which 
traverses  the  intestinal  walls  to  be  poured  into  the  circulatory 
stream  and  reach  the  organs. 

DIGESTIBILTY    OF   THE   AUSTENTARY    PRINCIPLES. 

In  passing  through  the  digestive  tube,  the  alimentary  materials 
undergo  the  action  of  the  salivary  ferments,  likewise  those  of 
the  stomach  and  intestine,  and  are  transformed,  but  only  in  ]iart, 
into  substances  fit  to  be  reabsorbed  Ijy  the  intestine  and  to  pene- 
trate int-o  the  IjTuphatics  and  the  blood.  These  substances, 
from  that  time,  are  not  yet  nssimikited  but  digested  ;  and  one 
can  for  each  aliment  or  alimentary  principle  measure  this  digesti- 
biUty  by  the  inverse  of  the  time  which  has  been  reijuired  to 
transform  it  into  materials  fit  to  traverse  tlie  intestinal  walls. 

The  comparison  of  the  digestibihty  of  principles  of  tlie  same 
kind  is  especially  interesting  :  starches  of  different  natures  and 
origins,  dextrins  and  special  sugars,  different  fats,  animal  and 
v^etable  oils  ;  albuminous  principles  originating  from  different 
organs  ;  aliment»  borrowed  from  animals  or  plants  which  have 
undergone  certain  preparations,  such  as  for  exnnipte  meat — 
raw,  boiled,  roast,  smoked,  etc. 

It  Is  necessary  to  distinguish  between  the  digestibility  of  the 
stomach  and  that  of  the  intestine,  the  ferments  of  thase  two 
organs  acting  differently  on  each  alimentary  principle  ;  that 
which  hapjjens  in  the  first  being  in  no  way  able  to  serve  as  a 
measure  of  that  which  takes  phice  in  the  second.  So,  I  wiU  here 
only  briefly  refer  to  the  ideas  of  Leube  on  digestibihty.  Ex- 
amining hour  by  hour,  by  means  of  the  gaatric  pump,  the  contents 
of  the  stomach,  Leube  classified  the  aliments  according  to  the 
rapidity  with  which  they  paased  from  the  stomach  into  the 
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intestines.  Broth,  boiled  eggs  and  biscuits  formwl  the  most 
digestible  group.  Whipiieti  eggs,  the  flesh  of  fowl  and  pigeon 
stewed,  brain.s,  sweetbread,  tapioca  and  semolina  soups  con- 
stituted the  sefond.  (Jrated  uncooked  beef,  niineed  ham, 
beefsteak  lightly  griUed,  purée  of  potatoes,  stale  bread,  café-au- 
lait,  etc.,  the  third.  Fowl,  pigeon,  young  partridge  roasted, 
cold  roast  beef,  roast  veal,  eggs  buttered  or  in  omelett<i8,  boiled 
fish,  rice  cooked  in  water,  macaroni,  spinach,  baked  apples, 
white  or  red  wines  diluted  with  water,  formed  the  fourth  group. 
All  this  apjx-arrt  to  us  very  arbitrarj-.  But  wlio  doejs  not  know 
that  different  fond.s  are  more  or  les.s  digestible  aecording  to  the 
jwrticular  stomach  ;  that  there  are  those  who  digest  milk  with 
more  ditiiculty  thair  meat  ;  that  raw  meat  is  generally  nmch 
better  tolerated  (jirovided  that  one  swallows  it  without  disgust 
'  and  without  chewing  it)  than  boiled  meat,  fowl  and  especially 
pigeon  ;  that  boiled  fish  is  very  often  digested  by  convaleacente 
who  cannot  bear  tx^efsteak,  egg.^  ()r  macaroni  ?  I  have  known 
a  lady  who  suffered  from  uncontrollable  vomiting  during  preg- 
nancy, and  having  been  prematurely  delivered,  could  not  digest 
anything,  after  a  compulsory  tliet  exteinding  over  three  weeks, 
except  strawberries  ami  crayfusli — each,  it  is  true,  in  a  small 
(juantity.  I  have  seen  tluring  the  Siege  of  Paris,  a  young  man 
taken  with  vomiting  while  fully  and  easily  digesting  liorse-flesh 
pie,  because  a  sorry  j&ster  suddenly  declared  that  he  luul  just 
been  eating  some  rat  from  the  sewer.  Digestibility  of  foods, 
one  has  known  for  a  king  time,  but  esj>ecially  since  Pawlow's 
e.\periments,  is  largely  influenced  by  stomachic  reflexes,  habits, 
and  even,  as  one  has  just  said,  by  the  p.îychic  states  which  accom- 
pany their  digestion. 

Thus  is  explained  the  difleronces  created  by  atavism  and 
education.  But  idiosyncrasies  put  on  one  side,  1  think  that  in 
a  healthy  man,  stomachs  are  on  the  average  nearly  the  same  in 
every  country  ;  and  that  a  Marseillais,  a  Parisian  or  a  Flamand, 
if  they  had  each  been  taken  from  home  or  accustomed  to  them 
from  childhood,  could  have  beoii  brought  up  to  easily  digest  the 
dishes  of  the  country  to  which  they  had  been  transplanted. 
Neverthele.ss,  give  a  Marseillais  butter  pap  or  baef  soup,  to 
a  Flamand  garlic  soup,  to  a  Parisian  the  aïoli  of  Marseilles  or 
the  dried  fisli  of  the  fishers  of  Dunkerque,  and  you  will  provoke 
in  any  of  them  disgust  or  indigestion.  IlecoUections  and  ideas 
which  accompany  such  and  such  aliments  influence  in  such  a 
degi-e(,'  their  acceptation  by  the  stomach  and  their  digastibility, 
that  these  i»ychic  states  can  change  entireh',  and  for  a  consider- 
able time,  the  digestive  aptitudes  of  the  individual.  I  have 
been  witness  of  the  following  fiK-ts.  A  young  child,  aged  seven, 
being  forced  to  eat,  whilst  ill,  soma  salad  wliioli  he  nevertheless 
liked,  had  an  attack  of  indigestion  and  during  more  than  ten 
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years  he  remained  absolutely  unable  to  digest  this  food  of  which 
he  had  formerly  eaton  very  freely.  A  httle  girl,  aged  five, 
having  been  given  some  ipecacuanha  in  her  coffee,  took  such  a 
disUke  to  the  latter  that  its  odour  alone  provoked  nausea  and 
from  that  time  she  could  nut  bring  lierself  to  absorb  the  least 
quantity  of  a  drink  which  she  had  looked  forward  to  before  this 
event, 

With  these  exceptions  and  only  taking  into  consideration  tlie 
moat  ordinary  conditions,  it  is  necessary  that  the  physician  should 
1)0  informed  of  the  average  time  which,  in  ordinary  circura- 
stancos,  the  stomach  demands  for  the  digestion  of  such  and  such 
alimentary  materials.  The  stomach  ought  only  to  receive,  in 
general,  fresh  foods  after  the  preceding  repast  has  been  disposed 
of.  In  this  respect  the  following  observations,  due  to  Penzoldt, 
present  a  practical  interest  : 

AVKKAOB  TllCE  XkOESS.KHY  yOU  THE  StoM.\CH  TO  REMOVE  THE  DirrEllKNT 
AUKBNTA.RV   MATERIALS    WHICH    IT   DIGESTS  TO   THE   INTESTINE. 


A.  Waten  and  Alimentary  Drinkt. 
Pure  or  goaeoua  water 

Infusion  of  weak  ton 

CoRee        

Coffee  with  cream 

Pure  cocoa 

Cocoa  with  Milk 

Beer  

Light  winu      

Ordiniiry  wine 

Maliigii  wine         

rjnivy  soup 

B.  FUêh  ol  Mammals  or  Bird». 
Cooked  beefsteak,  hot  or  cold  . 

Roa«t  beef 

RiHist  fillet  of  beef 

itiiw  beef  (lean) 

The  «aine  boiled    ...  ... 

Raw  hum 

Cooked  ham 

R<ia.st  veal,  hot  or  cold  (lean)  . 

Smoked  meat 

Bmoked  tongue 

'  8ai»age  of  raw  meat 

RoaHt  hare 

Koost  goose  moderately  fat 

Roast  liuek 

Roast  partridge 

Boiltxl  pig«3n 

Roust  pigeon 

oiled  or  ri>>at  chioken      ■      ■      .      ■ 


Qoutitr 

■nme  la 

in  grms. 

houn. 

10©-200 

1  to2 

300-500 

2  ..  3 

200 

1   ..  2 

200 

1   „  2 

300 

2  ..  3 

•JOO 

«   ..  2 

200 

1  ..  2 

200 

I  ..  2 

300-500 

2  „  3 

200  cc. 

1   ..  2 

200  cc. 

2  ..  3 

200  oc. 

2  „  3 

200  cc. 

1   ..  2 

100 

3  „  4 

250 

4  ..  6 

100 

3  ..  4 

250 

3  ,.  4 

250 

3  „  4 

lAO 

3  ..  4 

100 

3  ..  4 

100 

3  „  4 

100 

4  „  5 

2.^0 

4  ,.  0 

100 

2  ..  3 

250 

4  „   6 

250 

4  ..   5 

250 

4  ..  5 

230 

3  ..  4 

230 

3  .,  4 

H»5 

3  .,  4 

250 

3  ..  4 
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C.  Other  Dishet  derived  from  Animals. 

Sweetbread 

Boiled  calf's  foot • 

Calf's  brain 

Boiled  milk 

Softrboiled  eggs 

Hard-boilod  eggs  or  omelettes 

Gravy  Soup 

D.  Fish  and  Analogou»  Dishes. 

Boiled  carp 

Boiled  pike 

Boiled  haddock 

Fresh  boilod  cod 

Lamprey  with  vinegar 

Boilod  Rhine  salmon 

Salt4Hl  or  smoked  herring 

Salted  ca\'iare 

Raw  oysters 

E.  Crxjknl   Vegelablm. 

Steamed  potatoes  eaten  with  salt  . 

Mashed  potatoes 

Potatoes  wrtli  vegetahles 

BoJleil  cauliflouor 

Cauliflower  t'ookod  in  snlad      .... 

Cook«3d  flaparrtCHS 

Rico  coiikpd  in  water 

Cooke<l  turnips 

Boiled  carrots 

Boiled  spinach 

French  l)eans 

Mashed  peas 

Mashed  lentils 

Green  poaa  i^ookcil  in  water    .... 

.P    Ram  %'e^etfibir^r 

Cucumber  bbIimI 

ftsw  radiait 

O    Bread  anH  Biscuit. 

White  bread,  fresh  or  stale,  dry  or  with  tea 

Rye  bread 

Alljcrt  biscuits 

H.  Fruits. 

Apples 

Raw  cherries 

Stowed  cherries 

Cocoa  (cup  of) 


Quantity  in 

Ttmain 

gnms. 

hODIB. 

250 

2..  3 

250 

3  „  4 

250 

2,.  3 

100-200 

1  ..  3 

300-500 

2  ..  3 

100 

1  ..  2 

100 

2..  3 

200 

1  ..  2 

200 

2.,  3 

200 

2  „  3 

200 

2„  3 

200 

2,.  3 

200 

3  „  4 

200 

3  ..  4 

200 

4  ..  5 

72 

3..  4 

72 

2.,  3 

150 

2to3 

160 

2  „  3 

150 

3  „  4 

150 

2..  3 

150 

2  „  3 

150 

2  „  3 

150 

3  „  4 

150 

3  „  4 

150 

3..  4 

160 

3  „  4 

150 

4  ..  5 

200 

4  „  6 

150 

4  .,  5 

150 

4  „  6 

150 

3  .,  4 

150 

3  „  4 

70 

2  ,.  3 

150 

3  ..  4 

150 

3  „  4 

60 

2  ..  3 

150 

3  „   4 

160 

3  „  4 

150 

2  „  3 

150 

2  „  3 

200  cc. 

1  „  2 

With  all  reservation  as  to  tlie  preceding  remarks,  we  see  that 
the  foods  which  pass  most  quickly  from  the  stomach  into  th9 
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intestine  are  the  alimentary  drinks  (café-au-lait,  light  chocolate, 
wine.  l)eef-toa,  vegetable  broths,  etc.)  ;  after  these  come  milk, 
either  boiled  or  not,  eggs.  crwkiHl  fruits,  biscuits,  brains,  sweet- 
bread and  boiled  tLsh.  Next  are  placed  rice,  herbaceous  vege- 
tables and,  nearly  in  tlie  same  rank,  meat  raw  or  cooked,  and 
fowl.  Fat  meats,  game,  salt  fish  and  some  vegetables  are 
difficult  to  digest  ;  finally  very  fat  fish  are  the  least  digest- 
ible. This  indeed  is  what  ordinary  observation  has  already 
taught  us. 

The  forms  under  which  foods  are  presented  influence  to  a  largo 
extent  the  appetence  and  digestiljility  of  various  dishes.  This 
is  the  rôle  of  culinurv*  preparations,  of  sjjices  and  of  fermentwl 
h(|uids.  We  shall  return  to  this.  In  general,  the  form  which 
j)erniit«i  of  the  most  rapid  digestion  is  that  which,  for  the  same 
aliment,  presents  it  as  finely  divided  as  possible.  Emulsions, 
milk,  cooked  cocoa,  etc.,  are  in  thi.s  category.  Even  the  manner 
in  which  an  alimentary  substance  is  swallowed  largely  influences 
its  digestibiUty.  Give  to  a  subject  accustomed  to  nuv  meat, 
this  alimentary  matter  under  the  form  of  pulp  to  take  with  a 
teaspoon,  at  the  lieginning  of  a  meal,  you  will  rapidly  induce  in 
him  satiety  and  want  of  apjxitite  for  the  foods  which  are  to 
follow.  Try'  the  contrary,  first  let  him  eat  these  same  foods 
and  give  afterwards,  at  the  end  of  the  meal,  this  same  quantity 
of  raw  meat,  pulped,  in  large  balls  of  20  to  30  grms.  each,  watt^hing 
that  it  is  swallowed  without  beitig  chewed,  in  the  second  case 
you  will  neither  provoke  disgust  nor  satiety.  The  subject  will 
succeed  in  digesting  perfectly  that  which,  taken  otherwise  or 
in  the  oppo8it<?  order,  would  have  provoked  distressing  reflexes, 
and  for  a  long  time  have  remained  in  the  stomach. 

Because  they  have  left  thi.s  organ  and  penetrated  into  the 
intestine,  foods  are  not  for  that  reason  digcstwl  ;  but  intestinal 
dige-stion  escapes  direct  observation,  it  has  therefore  been  agreed 
to  measure  the  digestibility  of  each  food  in  the  inverse  ratio  to 
the  time  necessary  for  stomachic  digestion.  We  admit  that  it 
lasts  from  four  to  six  hours  for  the  whole  of  a  normal  meal  and 
that  an  interval  of  six  to  seven  hours  is  sufficient  Ijetween  two 
meals.  Still  this  time  varies  much  :  it  Ijecomes  singularly  shorter 
in  cold  cUmates,  with  exen'iseor  physical  work,  in  men  of  different 
ages  and  especially  in  a  child  who  digests  nmch  more  ra|)idly. 

COEFFICIENTS  OF    INTESTINAL  UTILIZATION   OF  FOODS. 


It  is  very  important  to  determine  for  each  food  and  each  régime 
the  quantum  which,  under  ordinary  conditions,  is  utilized  and 
reabsorbed  in  the  intestine,  and  the  proportion  which  remains 
undigested  to  lx>  thrown  out  of  the  body.  According  to  Riibner's 
expérimenta,  we  find  that  5-5  per  cent,  of  the  organic  matters 
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of  an  average  nùxed  diet  are  excreted  aa  faecas.'  For  a  normal 
diet  composed  of  107  grrus.  of  alltuminoids,  64  grms.  of  fats  and 
321  grms.  of  true  carbo-hydrates °  this  coefficient,  for  the  total 
weigtit  of  492  grms.  of  alimentary  matter,  caleulateil  dry,  would 
give  27  grms.  of  organic  faacal  residue.  Tiius,  accoixling  to 
Welisarg,  on  au  average  we  reject  140  grms.  of  excrements  every 
day.  Tliis  corresponds  to  35  grms.  of  dry  residue,  containing 
5-3  grms.  of  different  insoluhlo  salts  whicli  brings  tlie  organic 
residue  of  the  fajces  to  28-7  grms.  Again  tlicrc  enter's  into  tliis 
residue  a  certain  proportion  of  cellulose  and  otlier  organic 
indigestible  matters.  It  appears  tiien  that  Riibners  coefficient 
of  inutilization  (5-5  per  cent.)  is  a  little  t-oo  high  ;  it  siiould  not 
sensibly  exceed  5  per  cent,  for  a  good  diet  and  normal  digestion. 
We  shall  aee  that  Atwater  arrived  at  4-5  per  cent,  in  the  case  of 
normal  ahmentation.^ 

Thi.s  coefficient,  variable  according  to  the  aUrneritation,  being 
estabhshed  for  a  well  defined  ration,  in  order  to  determine  the 
quantum  of  utilization  of  Civcli  kind  of  alimentary  matter, 
Riibnef  reduces  tiiis  ration  in  a  known  proportion  and  noplaces 
thia  deficit  by  foods  of  which  lie  wishes  to  study  the  coefficiency 
of  absorption.  By  deducting  from  the  weight  of  the  excrements 
that  which  corresponds  to  the  retaijiwl  portion  of  the  primitive 
ration,  one  has,  in  the  difference,  tlie  weigiit  of  the  excrementa 
I>nM.'eediiig  from  the  addition  of  the  food,  the  digestibility  of 
which  we  wish  to  study,  and  in  consequence  the  percentage 
weight  of  it  which  has  been  absorbed.  A.s  to  the  utihzation  of  ea>ch 
of  the  albuminoid  principles,  fat  or  stiii-ch,  composing  the  aUraent 
understudy,  it  follows  :  first,  from  the  dosage  of  the  quantity  of 
excrementitial  nitrogen  whicli  permits  of  calculating  propor- 
tionally the  residuary  albuminoids  and,  by  difference,  the  pro- 
portion of  it  which  ha.s  l>een  reabsorbed  in  the  intestine,  and 
secondly,  from  that  of  the  fats  or  carbo-hydrates  witli  which 
the  faeces  are  enriched  under  the  influence  of  the  modilication 
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'  Between  the  two  series  of  foods  for  examination  Riibnor,  in  order  to 
be  certain  ot  the  ficcat  matter  l:ielonging  to  each  aerieB,  gave  several  days 
following  some  milk  whirl)  diacolours  thoso  matters,  and  allows  one  to 
recognize  and  thus  to  80[»arBte  the  excrements  corresponding  to  the  differ- 
ent oonsocutive  experiniuiittt.  It  wok  still  blotter,  as  Cramer  did,  to  make 
the  patient  take  a  little  lampblack  or  unimul  clian'oul,  whicli  visibly  separ- 
atea  each  excromi?ntitini  Kcries. 

'  One  must  separate  from  the  weight  calculated  407'5  grms.,  that  cor- 
responding to  the  alcohol  of  the  fermented  drinks,  weight  which  we  have 
added  under  the  form  of  glycose  about  96"5  grms.  There  remains  then 
321  grms.  of  pure  carbo-hydrates. 

^  A  man  in  a  state  of  inanition  still  excretes  nearly  2  to  2'6  grms.  a  day 
ealeutated  in  the  dry  ttate,  of  ficoes  containing  O'l  to  0-3  of  nitrogen.  The 
reBult  is  that  the  calculation  relative  to  the  food  used,  deducting  the  nitro- 
gen thus  secreted  in  the  state  of  intestinal  mucous  material,  gives  too 
low  numbers 

42 


UTILIZATION   OF   ALIMENTS 

introduced  into  the  normal  supply  of  food.  All  that  which  is 
not  recovered  in  tiie  excrementitial  mattets  has  been  absorljcd. 
Wc  shall  return  to  tliis  subject  at  the  end  of  tliis  book. 

By  proceeding  thus,    Riibner,    Praasnitz,    E.   Meyer,  Woro- 
scliiloff.  Rank»,  von  Noorden,  Zuntz  and  JIagnus  Ijovy,  Uffel- 
niann,  Atwater,  etc.,  have  arrived  at  the  results  which  I  reproduce 
in  the  following  tables  :  ^ 
Tabla  or  InTBSTixAt.  Utilization  or  Alimentahy  Pbincipi-es  AcooBniifo 

TO  RfeOIME  (BXPKBIHBNTM  AnTEOIOK  TO  TBOSE  OT  AtWATEB). 


il 

II 

il 

1 

3  . 

1 

1 

3  . 

il 

1 

1 
^1 

Proportion  utUUed  for  lOO  p&rU. 

^ 

i 

^ 

ii 

■si 

III 

li 
III 

if 
^1 

s 

5 

i 

5 

S 

A.    SimpU    AUmenl» 

(Rubiier)     . 

gr- 

gr- 

g'- 

gf- 

gt- 

Wliito  breud 

. 

1237 

770 

100 

280 

37 

963 

79 

— 

00 

93 

Rye  breuid 

1360 

773 

815 

1158 

150 

850 

68-78 

— 

80 

64 

Muonroni   . 

695 

626 

08 

27-0 

43 

957 

83 

94 

09 

76 

Rice      .      . 

638 

660 

195 

27-2 

41 

96-9 

80 

93 

»9 

85 

Milk     .      . 

2438 

315 

06 

248 

8-8 

922 

89-90 

96-07 

100 

63 

Whole    €<(ff!H 

948 

247 

64 

130 

62 

94-8 

97 

05 

— 

82 

Cook«<d  meat 

1172 

307 

53 

17  2 

66 

94  2 

97 

OS 

— 

82 

Potatoea    . 

3078 

810 

645 

038 

94 

90-6 

78 

— 

03 

— 

Maalied  potatoes  with 

— 

— 

— 

— 

— 

950 

80 

— 

06 

— 

butter 

Doiled  aavuy  cabbages 

3831 

404 

1670 

73-8 

14-9 

86-1 

— 

— 

— 

— 

CtUTDtB         .... 

6133 

412 

1092 

85  0 

20-7 

79-3 

— 

— 

90 

— 

Blaohod  peua  . 
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910 

83 

— 

— 

68 

FuU 

— 

645 

299 

465 

85 

916 

— 

— 

— 

— 

B.  Complex  Alime7t4a- 

tion. 

Diet 



615 

131 

34  0 

65 

964 

866 

04'4 

07 

854 

.Milk 

1  Cheese     .... 

2201  > 
200' 

420 

98 

273 

00 

94 

06 

07 

100 

74 

1    litre   of   milk,    3<X) 

1540 









04 

05 

09 

— 

i;riiiM.  uf  meat,    I7S 

gnaa.       of       wtiite 

bread,     60     grmt. 

butter. 

*  On  the  aubject  of  these  researches  gee  Riibner,  Zri<«eA.  /.  Biohg.,  Bd. 
XV.  p.  115.  t.  XVI.  p.  119.  Rnnke.  Dit  Ernahruiyi  des  hferuchen  (1877), 
p.  31  ;  Praiianitz,  Zeilsch.  f.  Biolog.  Bd.  XXV,  p.  533  ;  Bd.  XX\^,  p.  231  ; 
BJ-  XXX,  p.  354  ;  Zuntz  and  -Mugnus  Levy,  Pfluger'g  Arrh.,  Bd.  XLIX, 
p.  438  :  Bd.  LUI.  p.  544.  Uffelmann  Pfliiger't  Arch.,  Bd.  XXIX.  p.  339.  etc. 
At«rator,  Nutrition  invtatiyatiotu,  Annual  Report,  Bd.  S.,  June  30,  1901, 
p.  470. 
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d         1 
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il 

V  o 

si 

u  o 

Hi 

fell 

•s, 
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Meat,  peas,  biscuits, 
cheese,  rice,  butter, 
beer. 

Hsat,  OHtniOiil,  pota- 
toes, bread,  fresh 
butter,  ehopse. 

Soup,  muoAToni,  v'ogo- 
tables,     pottitoes, 
white  bread,   meat 
(8  exps.  MfiiifriHii). 

Rye     bread,     aaltpil 
meat,  milk,  butter, 
<jlii*eBL',     potatoes, 
l)i»t"r  (jcihansen). 

Diet  (if  Italian  stu- 
dents :  bread,  moat, 

fish,   L'^j^^S,  ptltlltoi^H, 

rioe,      pt*iu4,      ivijif* 
(Serafini  &  Zagato) 

^\'llîtl?  lireadj  minced 
meat,  eggs,  butter, 
sugar,  broth,  tea 
(Khlopinp) 

Vegetarianism  :  Pum- 
liiTiiiki"!  or  ryp  bread 
with    lira»,    fruits, 
butter    (Vict     and 
Contitantinidi) 

Vtgvtaria  nism  Black 
bread  mntio  with 
bran,  appk^H,  dates, 
oatmeal,  rice,  sugar, 
ntit^  lliiiiipf  and 
Schumni) 

Mixed  alimentation  of 
Europeans  (Rijkman) 


4500 
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787 
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Proportion  atUized  for  100  put*. 
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81  4 
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95-6 

59 

70 

60  1 

76-5 
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96 


91 


959 


94-7 


763 


99 


91 


97 


72 


715 


78-7 


85-4 


According  to  the  recent  researches  of  Atwater,  the  coefficients 
of  intestinal  utiHzation  of  alimentary  principles  of  different 
origins  are  as  follows  : 
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UmuiD  FOS  100  F^MXS. 

PriDcl|)l«. 

Albnmta- 

JfaU. 

Carl». 
hydntM. 

Borrowed  from  floah,  cggB,  milk 

.,             „      ceroaU 

„             „      dry  veKvCnblos    .... 
„             ,,      herbiiceoiis  vegetables  . 

„      fruits 

fpciila 

„             .,      Hugur 

Aseruge  for  imimal  aliinentutiuii 

,.            ,.     vcv-Ptiiblo          ,.                 ... 
.,           „    uniiimry  luixed  alitnentutiun  . 

97 

85 
78 
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85 

97 

sa 

92 

05 

90 

go 

90 
90 

06 

go 

OS 

08 

98 
«7 
95 
90 
08 
!I8 
98 
97 
97 

Theae  researches  have  shown  that  white  bread  is  the  food 
which,  taken  exclusively,  is  he.st  utilized.  It  is  abnorbed  to 
the  extent  of  96-3  per  cent.  According  to  Riibner,  a  mixed 
diet  of  bread  and  milk,  in  equal  parts,  is  absorljed  in  the  pro- 
j)ortion  of  93-8  pcv  cent.  ;  bread  and  eggs  of  95-6  ]ier  cent.  ;  a 
régime  of  brutd  (2  parts)  meal  (1  part)  which  forms  an  average 
alimentation  well  respondiiij^  to  the  needs  of  the  economy  a.s 
regards  albuminoid  and  ternary  principles,  has  given  to  Riibner, 
as  an  average  alimentary  utilization,  the  proportion  of  94-4  per 
cent.  The  mean  coefficient  of  mixed  alimentation,  calculated 
according  to  the  experiments  of  .\twater,  leads  to  the  coeffi- 
cient of  ultilization  of  95-5.  that  is  to  saj',  for  a  good  average 
alimentation,  4-5  jier  cent,  only  of  the  whole  of  the  organic  ali- 
mentary products,  calculated  dry,  remain  unused  in  the  intestine. 

The  complete  diet  of  milk,  meat,  bread,  butter  ;  or  meat,  brcatl, 
rice,  cheese,  butter,  beer  ;  or  nuat,  potaioes,  gruel,  peaji.  buUcr, 
cheese,  which  corresponds  very  nearly  to  tlie  customary  diet  of 
the  workman,  gives  a  total  utilization  varying  from  95  per  cent, 
(in  the  first  ease)  to  87  per  cent,  (in  the  last  case). 

We  should  remember  once  more  that  in  virtue  of  some  intes- 
tinal secretions,  one  reckon.s  as  unasaimilated  nitrogen,  the  nitrogen 
rejected  with  the  intestinal  mucu.s.  These  figures,  and  particu- 
larly those  which  relate  to  the  albuminoitls,  are  minimums. 

If  the  vegetivble  elements  prcdmninate  in  the  alimentation, 
the  total  utilization  diminishes  :  14  to  18  per  cent,  of  the  utiliz- 
able  aJimentarj'  material  is  then  found  in  the  faces.  They 
are  aocompani(Hl  l)esides  by  tiie  lijfneous  and  celluhwic  portion 
abundant  in  these  cases  and  almost  inutihzable. 

Herbaceous  vegetables  leave  then  marked  excretory  residues, 
because  their  cellulose  is  not  digested  in  the  liuman  intestine 
or  only  with  very  great  difficulty  ;  because  they  also  introduce 
some  starchy  or  mucilaginous  sulwtances,  often  difficult  to 
transform  into  sugar  ;  lastly,  because  their  proteid  materials  liave 
not  time  to  undergo,  at  any  rate  in  the  caae  of  man,  in  the  course  of 
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a   too  short   intestinal   passage,  tlve  digestive   transformanons 
wliicli  precede  their  assimilation. 

These  investigations  of  Riibner  and  those  of  Atwater  show 
then  that  the  quantum  of  utilisation  of  equal  quantities  of 
albuminoids,  of  fats  or  of  starches  derived  from  different  origins 
is  far  from  being  the  same.  The  iiitestine  makes  a  very  different 
use  of  each  of  them  and,  in  our  species  in  particular,  the  materials 
of  animal  origin  are  always  mueh  better  digested  and  absorbed 
than  those  wliich  are  furnished  to  us  by  plants. 

Of  all  ahments,  flesh  and  fish  provide  us  with  the  most  utilizable 
albuminoids  :  97-5  to  97-3  per  cent,  of  the.se  principles  pa.ss 
through  the  intestinal  wall  into  the  blotd.  Out  of  100  parts  of 
casein  furnished  by  milk,  only  95  parts  are  absorbed.  But  if 
we  borrow  the  albuminoids  from  bread,  for  every  100  parts  of 
gluten  calculated  in  the  dry  state,  78-9  pass  through  the  bowel 
into  the  chyle  ;  finally,  there  pass  only  80  to  60  parts  per  cent. 
if  we  take  the  proteids  from  vegetables  proper. 

Daily  experience  entirely  confirms  the  researches  of  the 
laboratory  :  everj'body  knows  that  vegetables  do  not  nourish 
m  iCfU  as  meat  ;  moreover,  we  here  see,  and  in  an  exact  manner, 
that  they  do  not  nourish  so  well  even  with  an  equal  weight  of 
albuminoids  ;  in  the  relation  of  85  to  97,  or  87-5  (vegetable  foods) 
to  100  {foods  of  aninud  origin).  We  will  return  later  on  to  the 
important  applications  arising  from  these  observations. 

Assimilation  of  Aliments. 

When  aliments  have  Ixien  digested,  transformed  in  the  intestine  ' 
into  products  capable  of  reabsoqytion,  they  have  not  yet  acquired 
the  faculty  of  nourLsbing  us.  As  a  matter  of  fact,  the  proteid 
substance^s  of  the  tissues  differ  not  only  in  different  kinds  of  animals 
but  in  each  kind  of  cell  of  the  same  animal,  and  in  order  to  nourish 
each  of  these  cells  the  albuminous  matter  brought  by  the 
circulation  must  undergo  in  eaeh  of  them  a  final  digestion.  It  is  the 
same  with  fats  and  different  sugars  :  the  glucose  and  lévulose 
originating  from  the  intestinal  digestion  of  cane  sugar  both  reach 
the  lymphatics,  but  the  lévulose  disappeai-s  or  is  traosforraed  in 
transit  into  gluco.se,  which  alone  we  find  in  the  blood  of  the  V'ena 
Porta.  When  it  has  readied  the  liver,  this  glucose  itself  is 
changed  into  glycogen,  identical  with  that  of  the  hejiatic  organ 
of  the  animal  but  sensibly  different,  as  I  have  shown  before,  in 
each  species  of  animal.  It  is  only  after  it  has  undergone  there 
many  transformations,  that  we  can  say  that  the  primitive  sacchar- 
ose ha,s  been  as-siinilated. 

It  is  the  same  as  regards  all>uininoid  matter,  animal  or  vege- 
table, when  it  ha^  lieen  changed  in  tbe  intestine  into  peptones 
and  reabsorbable  amido-acids  by  the  villi  of  the  intestuies,  it 
is  still  not  suitable  for  the   nourishment  of  the  protoplasms. 
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While  traversing  the  intestinal  membrane,  all  these  products 
of  the  digestion  of  the  proteid  bodies  are  again  modified  by  a 

■last  ferment,  erepsin,  and  so  thorouglily,  that  in  full  digestion, 
we  no  longer  find  any  trace  of  the  j»eptones  of  the  intestine  in  the 
bluod  of  the  mesenteric  veins  and  Vena  Porta.  But  in  the  blood 
plasma  we  do  not  find  either  inusculin,  casein,  mucin,  ossein, 

■  cliondromucoid,  elastin,  nucletii  or  protagon,  etc.  ;  in  a  word, 
any  of  the  specific  products  from  which  are  formed  tlie  different 
tissues  which  feed  the  blood.  Thus,  the  mechanism  by  which 
each  cell  nourishes  itself  and  grows,  is  not  a  kind  of  elective 
attraction,  of  selection  ^vhich  each  tissue  would  exercise  on  the 

■  nutritive  materials  indiscriminately  dissolved  in  the  hetero- 
geneous milieu  which  the  lymph  or  the  blood  enriched  by  the 
digestivejuiees  represent  (pp.  2  and  4).  In  reahty,  each  kind  of  cell, 
those  of  muscle,  nerve  tissue,  connective  tissue,  different  glands, 
bone,  cartilage,  ete.,  manufactures  different  product.s  in  its 
protoplasms,   while  taking  from   the  blood  nutritive  elements 

■  which  are  tuA  thaïe  of  which  it  w  composed,  but  whidi  it  is  able 
to  form  by  their  union  among  themselvea.  Each  cell  assimilates, 
that  is  to  say  transforms  into  substances  identical  with  its  own, 

•  different  materials  brought  by  the  blood.  Each  one  produces 
the  cytoproteids  and  nuclooproteids,  the  different  fats  which 
are  suitable  to  it,  according  to  the  regions  and  tissues  nourished 
by  the  same  blood. 

One  perceives  then,  that  the  origin  of  a.ssimilab!e  pnxlucta 
has  an  influence  on  the  rapidity  of  their  definite  adaptation  to 
each  organ.  The  vegetable  albuminous  principles  assimilate 
with  more  difficulty  and  less  completely  than  those  of  animal 
origin,  and  there  are  amongst  animal  products,  specific  albu- 
minoid matters  which  are  unassimilable  or  assimilate  with 
difficulty,  viz.  thoije  of  bone,  cartilage,  elastic  tissue. 

It  is  thus  that  the  coefficients  of  alimentary  utilization  of 
Riibner  and  Atwater  show  that  one  could  not  without  disiidvan- 
tage  replace,  weight  for  weight,  the  alljutiiinoid  of  animal  origin 
by  thfwe  l>orrowed  from  vegetables.  It  is  tlie  same  witli  the 
^Mul)etitution  of  starch  or  sugars  for  fata  in  chemically  equivalent 
^proportions.  Fr.  Hoffmaim  fed  a  man  for  several  days  with 
1,000  grms.  of  potatoes,  207  grms.  of  lentils  and  40  grms.  of  bread. 
This  ration  contained  66  grms.  of  albuminoids,  18  grms.  of  fat 
and  255  grnw.  of  carbo-hydrates.  Under  these  conditions,  tlie 
subject  experimented  upon  lost  24  por  cent,  in  weight  of  his  ration 
[calculated  in  the  dry  state,  and  47  per  cent,  of  the  total  nitrogen. 
iThe  above  ration  was  replaced  by  the  following,  principally 
lanimal,  and  containing  nearly  the  same  quantity  of  assimilable 
litrogen  and  carbon  :  meat  390  grms.,  fat  126  grms.,  bread 
'4*1  grms.  Tlie  subject  did  not,  frrjni  this  time,  lose  more  than 
17  per  cent,  of  absorbed  nitrogen,  and  did  better  work  than  in 
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the  first  case,  although,  in  the  two  régimes,  the  calculated  quantity 
of  alimentary  energy  furnished  to  the  subject  dxiring  24  hours 
was  very  sensibly  the  same. 

The  adaptation  of  different  nutritive  substances  to  the  needs 
of  the  system  commences  then  in  the  intestine,  continues  across 
its  walls  and  in  the  lymphatic  gangUa  of  the  mesentery,  follows 
on  into  the  hver  and  terminates  in  each  cell  by  a  specific  aasimila- 
tion.  In  the  digestive  tube  and  its  annexes,  there  takes  place 
only  a  semi-assimilation.  But  we  should  be  quite  wrong  to 
regard  intestinal  digestion  of  food  as  a  simple  Uquifaction, 
destined  only  to  allow  of  its  passage  into  the  blood.  If  this 
intestinal  prehminary  work  is  not  accomplished,  definite  assimi- 
lation cannot  be  carried  out.  Hence  the  impossibility,  as  we 
shall  see  further  on,  of  nourishing  patients  by  subcutaneous 
injections  of  peptones  or  derived  albumins,  etc.,  because  these 
substances  have  not  undergone  the  preparatory  transformations 
which  the  ferments  of  the  intestine  and  mesenteric  ganglia 
imprint  on  them.  Soluble  albumins,  such  as  the  white  of  egg, 
peptones,  gelatin,  not  modified  by  intra-testinal  digestion,  if  they 
are  injected  under  tlie  skin,  pass  rapidly  into  the  urine.  How- 
ever soluble,  these  substances  remain  inassimilable  when  they 
are  introduced  by  this  direct  way,  and  are  often  even  poisonous. 
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«XPENDIT0HE  OF  ENERGY  IN  THE  CASE  OF  A  MAS  AT  REST — 
PRINC'IPLKS  RELATING  TO  THE  REALIZATION  OK  THE  ENERGY 
FURNISHED  BY  FOODS — VALUE  IN  ENERGY  OF  THE  AU- 
MENTARY   RATION 

IF,  during  a  given  period,  a  healthy  adult  animal  varies  neither 
in  condition  nor  in  weight,  we  may  say  that  the  virtual 
energy  of  the  aliments  which  he  absorbs,  in  twenty-four  hours 
for  example,  is  entirely  employed  in  eompensiiting  for  the  losses 
occasioned  by  heat,  work,  etc.,  wiiich  have  been  induced  by  the 
activity  of  the  organism.  It  is  true  that  hydration,  combustion, 
decompositionB,  etc.,  which  provide  him  with  the  necessarj'  energy 
are  produced  especially  by  the  coiisunijition  of  materials  already 
aosimilated  and  stored  ui  his  organs.  But  these  materiab  being 
immediately  replaced  by  tlie  principles  which  alimentation  con- 
tinually pro\'ides,  we  can  say  that,  in  a  healthy  organism,  which 
rests  in  equilibrium  of  weight,  general  composition  and  condition, 
all  the  energj'  exj)ended  correa]K)nds  Ui  tliat  wliich  the  aliments 
have  introduced  durmg  the  period  under  consideration.  Thus 
the  alimentary  needs,  in  the  case  of  a  normal  adult  man,  wiU 
be  proiKirtional  to  the  csjienditure  of  energy  of  which  lie  is  the 
centre  ;  and  such  is  the  principle  of  a  new  method  which  in  its 
turn  will  give  us  the  measure  of  these  needs,  a  method  differing 
entirely  from  those  which  are  based  ujwn  the  statistics  of  general 
consumption  by  large  human  conuuunities,  or  on  the  methodical 
and  pnx^ise  observation  of  certain  particular  cases,  or  on  that  of 
the  nutritive  balance. 

It  is  also  necessary  to  ask  oneself  what  are  the  needs  and  losses 
of  energy  of  the  man  wiioee  organs  function  normally,  how  to 
measure  these  needs,  and  how  they  can  vary  according  to  this 
same  activity. 

Let  ua  try  to  determine  the  amount  of  energy  expended  by 
the  living  organism. 

Thus  expenditure,  if  the  animal  is  healthy  and  does  not  vary  in 
weight  and  state,  consists  in  lo.'îses  of  heat,  the  production  of 
work,  and  phenomena  of  a  nervous  or  jjsycliic  order. 

We  mention  these  Uvtler,  since  they  constitute  »  form  of  vital 
activity;  but  they  cannot,  hi  reality,' coi'r6.ii»nd  to  an'expendi- 
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ture  of  sensible  material  energy.  An  impression  strikes  our 
senses,  it  runs  through  tiie  siœcial  nerve  which  has  received  it 
and  wliich  carries  it  to  the  nerve  cells,  wJiere  this  impression  is 
transformed,  preserved,  jierceived  or  not,  by  the  psychic  centres. 
This  impression  acts  then  materially  on  the  ganglionic  or  upon 
the  central  nerve  cells,  but  it  can  only  have  for  material  equiva- 
lent tiie  labour  tliat  is  re]iresetited  by  tlie  energy  causing  the 
imprt^ssion.  Now,  the  one  tliousaiid-milliontli  part  of  a  gramme 
of  an  (MioriferoiLs  substance  like  musk,  or  a  quantity  of  light 
scarcely  capable  of  affecting  a  millionth  of  a  milligramme  of 
silver  salts,  or  the  inappreciable  energy  contained  in  the  sound 
waves  which  sjieecb  transmits  to  u.s,  sufïice  to  call  into  play  tmr 
olfactory,  visual  or  audittiry  organs.  The  transformations 
undergone  by  the  nerve  centres,  through  the  action  of  outside 
agencies,  are  very  real,  but  of  inappreciable  magnitude,  equiva- 
lent as  they  are  to  a  quantity  of  energy  which  is  nearly  insen- 
sible, comparal>le  indeed  in  ningnitude  to  that  conveyed  by  the 
feeble  light  which  acts  on  a  \ery  sensitive  photogra[)hic  pajwr 
in  the  millionth  part  of  a  .second.  It  is  true  that  the  nervous 
action  thus  pnivoked  can  st^condnrily  put  in  action  such  or  such 
functiiJiial  organs,  excite  or  inhibit  their  activity,  their  circula- 
tion, the  sccrctiou  of  their  ferments,  etc.,  and  thus  produce  some 
definite  ell'ects  cori'e.sp<iiuling  to  an  exjwnditnre  of  energy  superior 
to  that  which  started  it.  But  all  tliese  intermediate  nervous 
phenomena  of  whatever  nature,  demonstrating  themselves 
through  interior  laltours,  which  follow  and  balance  one  anotiier, 
dinappenr  muutrindtiralli/  m  the  calculation  of  the  definite 
exjjenditure  of  energy,  when  the  individual  has  returned  to  his 
[irimilivc  matei'ial  slate. 

Hut  if,  after  the  scric,-*  of  thcie  passing  transformations,  the 
subject  liiis  changed  neither  iti  weight  nor  in  chemical  or  physical 
constitution  (the  insensible  material  nuKlification  nearly  corre- 
sponding to  the  p.syc!iic  or  chemical  act  of  the  impi-ession),  (he 
e.xjienditure  of  energy  relative  to  the  cycle  of  oiicrations  under 
considérât  inn  will  always  be  measured  by  the  loss  of  heat  or  the 
priMlitction  tif  rxlirior  uxtrk  on  tlie  part  t>f  the  subject  under 
extKM'iment. 

In  a  wonl,  the  intermediate  interior  states  do  not  play  any 
part  in  the  calculation  of  the  exjienditure  of  this  energy. 

Thus,  p.sychic  [dicnomcna  may  ajijiear  after  the  functional 
modifications  which  have  originated  them,  and  the  energy'  which 
has  successively  caused  them,  have  dLsappeatxxl.  Those  jisychic 
m!l»,  therefore,  could  not  be  e(|uivalent  to  any  part  of  this  pre- 
paratory work  of  receiving  and  registering  impressions.  After 
the  mntcrial  f>heiu>inetui  luiw  fjccti  produced,  Uie  aptitude  to  revive 
these  itflpfe-ftsion.i  by  //«■  mitui,  to  romptire  them  tcith  preceding 
imprentiiÔH'f.uwt  to  judffe  Uuir  retaiimiM  of  analogy  or  cmimlUy, 
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"     EXPENDITURE  OF  ENERGY  IN  MAN 

a  comparison   wliich  constitutes  the  act  of  thou 
these  acts,  more  or  les^  sensible  to  our  consciousne-aH, 
valent  to  any  exjienditure  of  energy,  Ix^cause  /ee/» 
aiul  wiUitvj  U  not  actinj,  also  the  material    act, 
itself  by  some  modifications,  material  or  even  trt 
corresponds  to  an  equivalent  expenditure  of  energj 
In  the  case  of  a  healthy  adult,  the  daily  aliment 
only  eijuivnletit  to  the  exterior  losses  by  means  of 
chariii'al  work.    Now,  it  is  possible  to  calculate  tliee 
to  thase  two  sorts  of  expenditure.     According  tf)  d 
tions   made    by   M.   d'Arsonval    with    his    aném 
a  man  weighing  74  kgs.  seated  and  chjthed,  one  1 
and  at  a  temperature  of   18',  lo-it  69  G  Calories.     J 
and  Ségalaa  give  the  following   figures  for  two  n 
re^spectively  72-750  kgs.  and  70  kgs.  : 

Banouadloc  TempentUB. 

CilQUB  LOST  PU  HODS.                                                ^^ 

Man  weighliw  n-7M  k|t.             Usn  wrlgliliiR  70  kgi.                          ^| 

lâ'C. 
14"  C. 
IWC. 

095                                          5778                         ^^^1 
685                                                                            ^^^H 
66-S                                     68S                        ^^^1 

^^      Taking  the  mean  of  these  numbers  and    bringing  tlicrn   to            ^H 

^m  15'  and  to  65  kgs.  (the  average  weight  of  an  adult),  it  is  found  that            ^H 

^■the  exjienditure  of  heat  in  the  case  of  a  man  clothed,  at  re-st  and            ^H 

in  A  temperate  climate,  works  out  at  about  04  (Calories  jier  hour,             ^H 

or  1 ,5'M Ôalories  per  24  hours.     To  these  figures  the  f» lUowing  items            ^H 

should    Ijc  added  :     1st,   that  anjount  of   heat   which    becomes            ^H 

lat<<nt  by  tlie  transformation  iiitn  vapimr  of  1,200  cc.  of  water,             ^H 

1       whether  thrown  otT  by  the  skin  or  tlic  lungs  ;  let  ils  put  this  at  10!50             ^H 

Kltg.    ;<   582  =  <31 1  Calories.'                                                                              ■ 

^V     In  the  calculation  on  the  following  page  these  figures  should  Ije             ^H 

reduced  by  that  amount  of  heat  wliich  has  alrea<ly  been  regis-            ^H 

^_  tered  by  the  calorimeter  when  this  vapour  is  cooled  from  38"  to            ^H 

^Bthe  surrounding  temperature.                                                                         ^^ 

^H     2nd,  the  amount  of  heat  necessary  to  raise  the  temperature  of            ^^ 

^Btho  air  which  enters  the  lungs  cold  but  issues  from  them  warmed             ^^ 

^^kcoughly  8l>  Calories.     3rd,  the  amount  of  heat  nece.ssary    to             ^^ 

^^Kbe  the  temperature  from  14^  to  38'  both  of  that  part  of  the  diet       ^^^H 

^^^^^Btio  (|\ii\ntity  Q  of  heat  noetMsury  to  convert  1  kg.  of  water  into  tlie              ^^M 
^^BHb  of  vapour  nt  the  same  temperature  luui  becu  found  by  V.  Regnault        ^^^^| 

^B    Q  =  (006  3  -0  095  t)  Calories:  about  5Jl-8  Calories  wheat  =i38°.              ^^^M 
H.                                                                                                                                   ^^1 
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wtiieh  w  received  cold  into  tlie  system,  as  well  as  the  daily  allow- 
ance of  drinking  water.  Tliis  may  be  e,sti  mated  at  about  5âj 
Calories.  4th,  the  quantity  of  heat  expended  under  tiie  fonn  or 
work,  by  the  re.'^piration  muscles ^abuut  50  Calories  (t-alculat- 
ing  the  met^hatiical  energy  in  Calories).  5th,  the  amount  of  heat 
which  corresponds  to  the  movements,  the  insignificant  changes 
and  involuntary  actions  of  a  man  at  rest  which  may  be  esti- 
mated at  150  Calories.  By  adding  ail  these  numbers  together 
we  rihall  have  the  total  e.xpsnditure  in  Calories,  either  lost  directly 
or  corresponding  to  the  slight  expenditure  in  the  form  of  work, 
of  an  average  man  at  rest.  The  following  table  gives  the  result  j 
of  such  a  calculation  : 


Rodiatiou  from  the  body  of  an  average  man      .  .         clothed 

Latpiit  lieat  duo  to  the  evaporation  of  about  1, 100  gnna.  of  water  by 
the  skill  and  lungs    ........ 

Heutitig  of  the  expired  air        ....... 

Hoiitiiig  of  tlic  ahnierits  and  drinking  water  taken  cold  and  raised  to 
the  teiiiporatiuN>  ut  the  body  :  heat  lost  by  the  urine  and  fseces  : 
total  .......... 

Work  iwrfornie<l  hy  tlie  heart  and  respiratory  muscles.  Other 
interior  ami  niinor  e.xterior  action»  necessary  to  the  mainten- 
ance uf  the  activity  of  the  organism  ^         .  .  .  . 

Total  expenditure  (expressed  in  Calories) 


l.53«] 


2,430 


Such  is  approximately  the  total  daily  expenditure,  expressed  ^J 
in  Calories,  fif  the  average  adult,  Lving  at  ease,  in  a  temperate  ^M 
climate.  ^^ 

Principles  relating  to  the  realization  of  energy  supplied  by 
food,  l)r>cs  fiur  daily  diet  supply  us  with  a  (|uantity  of  free 
energy  correspontling  to  this  average  waste  ?  Does  it  furnish 
us  with  a  dilïerent  (|Uantity  of  energy  if  we  have  to  pt-rform 
mechanical  work  ?  Iti  the  second  case,  what  part  of  the  uliniciit- 
ary  energy  is  transformable  into  work  ? 

Before  discussing  these  questions  it  will  be  well  to  rememl)© 
that  if  an  individual  in  health  who  docs  not  vary  in  weight, 
leceives  a  given  quantity  of  food  and,  after  deriving  nourishment 
from  it,  <'onverts  it  into  solid,  liquid  or  gaseous  excreta,  he  will 
benefit  by  a  fi.xed  amount  of  energy  provided  always  that  tlu 


'  The  work  of  the  heart  and  of  the  respiratory  numeles,  if  estimated  «jpar- 
at4?ly,  would  alone  j,Teatly  exceed  50  Calorie»,  but  it  nuist  be  remembered 
that  the  greater  part  of  this  wnrk  is  expresstnl  in  the  form  of  frii-tion — 
of  the  blood  in  the  vchwîIb,  of  the  respiratory  inuaclea,  etc.,  and  the  uniount 
of  work  which  is  thus  changed  into  heat  is  included  and  exprcRsi'd  in  the 
Calories  radiated  by  the  akin.  Finally,  the  last  item,  150  Colories,  which 
gives  the  amount  of  heat  corresponding  to  involuntary  and  indetenninal 
actions,  is  subject  to  considerable  variations  to  the  hffiaviourof  thesubjei 
in  a  state  of  relative  repose. 
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[initial  states — the  body  and  food — and  the  final  states — boily  and 
'  excreta — are  the  same,  whatever  the  nilurc  of  the  inlcrm^/liatc  states 
may  have  been.  This  rule  applies  to  all  the  oases  which  come 
under  observation.  Whether  a  certain  ((uantity  of  sugar,  10 
grnis.  for  instance,  be  burnt  in  a  calorimeter  slowly  or  quickly, 
or  whether  given  to  some  animal  to  be  utilized  by  it  for  ita  nour- 
isiuuent,  if  this  .sugar  is  entirely  rejected  by  this  animal,  as  if 
out  of  the  calorimeter,  in  the  state  of  water  and  carbonic  acid, 
provided  that  the  hving  creature  remains  materially  as  it  was 
before  Ijeing  fed  with  tliis  substance,  these  10  grins,  nf  sugar  in 
changing  into  water  and  carbonic  acid  will  have  always  set  free 
a  quantity  of  heat  (39-6  Calories)  identical  with  that  which  can  be 
measured  by  its  combustion  in  the  calorimeter,  and  this  is  bo 
whatever  the  intermediate  states  through  which  the  animal  and 
the  sugar   have   passed. 

Sometimes  a  food,  after  passing  through  tlie  human  economy, 
is  converted  into  waste  matter.?  which  are  only  |)artia!ly  o.\idized 
and  still  capable  of  combustion  if  brought  to  a  red  heat,  by  the 
agency  of  an  incroasi^l  amount  of  oxygen.  In  such  cases,  the 
heat  proiluced  (by  oxidation  or  otherwise)  by  the  combustion 
of  this  partially  consumed  foiwl.  is  equal  to  that  which  would  have 

I  resulted  if  it  had  been  entirely  burnt  in  the  calorimeter,  deducting 
the  heat  produced  b^'  the  total  combustion  of  all  the  residuary 
products  stiU  combustible  into  which  the  food-stuff  is  definitely 
transformed. 

For  example,  if  10  grms.  of  albumin  are  completely  transformer! 
by  the  organism  (whilst  absorbing  1 7  grras.  of  oxygen)  into  water, 
carbonic  acid  and  2-8  grms.  of  urea,  whatever  may  have  been  the 

■  various  intermediate  states  of  the  organs  in  which  this  transforma- 
tion took  place,  these  10  grms.  of  albumiii,  in  being  so  destroyed, 
will  put  48-57  Calories  at  the  di.sposal  of  the  animal  ;  that  is  to  say, 
the  quantity  of  heat  which  these   10  grm.s.  of  albumin  would 
produce  by  their  rapid  and  complete  combustion  in  the  calori- 
meter,  less  the  numl^er  of  Calories  corresponding  to  the  total 
■  combustion  of  2-8  grms.  of  urea,  that  being  the  only  residue  of 
the.se  10  grms.  of  aljsorbed  and  transformed  albumin  which  is 
still  capable  of  combustion.     And  if,  as  is  usually  the  case,  it 
onlv  produces  84  to  85  hundredtlis  of  the  theoretical  quantity 
of  urea  (in  this  case  2-38  grms.,  15  jjer  cent,  of  albumin  haviug 
yielded  nitrogenous  bodies  other  than  urea),  it  will   be   neces- 
sary in  calculating  the  quantity  of  real  heat  produced,  to  subtract 
^Jf rom  the  Calories  furnished  by  the  total  combustion  of  10  grras.  of 
^(albumin,   the  quantities   which  the  combustion  of  2-38  grms. 
of  urea  and  of  the  other  nitrogenous  bodies  formed  at  the  same 
time  would  give. 
If,  during  the  period  of  alimentation  which  is  under  consideration, 
^_tlie  animal  has  performed  any  external  work,  the  heat  radiated 
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by  it  i»r  I'enderod  latent  during  this  period,  is  equal  to  the  heat 
jirtMluced  l>y  the  chemical  changes  of  the  intermediate  principles 
of  its  ahmeats,  ditninisiied  by  the  iioat  equivalent  to  the  exterior 
labour  performed  by  the  animal  ;  tliat  Is  to  say,  one  Calorie 
disift[)pears  for  every  425  kiloyi^aminetres  produced. 

The  result  of  these  calculations,  as  M.  Berthelot  luts  already 
stated,  is  that  :  "  The  maintenance  of  life  does  not  consume  any 
part  of  the  enrrf/y  belonging  to  it,  and  thai  the  nature  of  the  inter- 
mediarif  tmnfifornuifinns,  through  which  the  aninuil  passes,  does 
not  }da}i  anij  jxirt  in  the  rakidatioit  of  the  energy  necessary  lo  its 
maintenance,  proinded  that  the  initial  and  final  aUUes  of  the  living 
heing  remain  the  sume.''  ' 

These  preliiniunries  Iwiiig  established,  we  can  now  calculate  the 
tjuantity  of  total  LMicrgy  which  the  average  aliineiUary  allowance 
(determined  experimentally  as  descriljed  above)  put»  at  our 
disposal,  provided  that  we  know  at  the  same  time  not  only  the 
composition  of  these  aliments  in  assimilable  and  combustible 
principles,  but  tlie  nature  of  the  final  transformations  of  these 
principles  in  the  economy  ;  and  lastly,  tlieheat  given  by  the  com- 
Inistion  itf  each  of  the-te  principles  and  of  th?ir  residues.  In  order 
to  calculate  the  energy  wbicli  corresponds  to  the  actual  destruction 
of  these  luatters.  we  mu.st  estimate  :  1st,  not  the  ju'oportions 
which  are  irUroduced  into  the  .system  by  means  of  food,  l)ut  rather 
the  (juantitie.9  which  are  re-absorbed  and  which  traverse  the  inteMiiuU 
walls.  2nd,  the  forms  under  which  the  alimentary  residues  are 
rejected  by  the  economy.  But  before  attacking  the  whole  of 
the  problem  from  the  practical  side.  I  think  it  would  be  useful 
to  give  in  the  following  tables  the  (juantities  tjf  heat  [troduced  : 
1st,  by  the  toltil  romhii.-itiou  in  the  calorimeter  of  the  nu>st  impor- 
tant organic  alimentary  ])riiici]>k'H  ;  2ntl,  by  the  total  combustion 
of  the  allmtninoid»,  minus  tliat  <if  the  tjuantity  of  urea  which 
theoretically  corresponds  to  thern. 

The  figures  in  these  tables  give  the  measurements  of  the  quan- 
tities of  heat  which  correspond,  in  each  case,  Ui  the  ci>mbustion 
of  each  alimentary  principle,  admitting  that  the  combustion  is 
eomi)lett>. 

In  the  case  of  tlie  albuminoids,  these  figures  give  in  one  column 
tiie  amount  of  beat  produced  by  their  com])lete  combustion  ;  and 
in  the  other,  the  amount  of  heat  produced  if  wea-ssume  that  their 
entire  quantity  of  nitrogen  passes  finally  into  the  form  of  urea. 


'  M.  Berthelot,  Euai  de  mécanique  chimique,  t.  I,  p.  91 
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A.  Calories  PRomrcED  by  the  Total  Coubcstion,  in  the  Caloei- 

METER,  OK  DlKFEUENT  AlIMENTAKY  NoN-NITUOOENOUS  PRINCIPLES. 
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Hrat  of  Com- 

QajtnUtT of 
Matrrlil 

(living 

FonnuU. 

bustion  In 
I'ulori»  for  I 

grin,  of  iUttvr. 

1  I'olorle. 

grms. 

Atculiol  vinic 

C>H«0 

7  061 

01417 

btitylic  . 

CH'-O 

«.iri 

— 

„       amylie 

C«H«20 

9!m 

— 

Glycol      .      . 

CJHBO» 

4r.(i4 

— 

Olycorine 

C3H803 

4317 

02347 

Muanito  . 

CBH'<0« 

4(H13 

— 

Gluc'otu'  und  its  it 

lomerics 

CHUO" 

3  731) 

02674 

IiKi«it« 

C«H'»0» 

3702 

—             1 

Arabinoae 

C»H'«05 

3  720 

_             1 

StATch      .      . 

(C"Hi"0'')"' 

4  227 

02364 

Iiiulino 

{(yn'oo'-y 

4  184 

0  2390 

Dextrine 

(fH'UQSjr 

4  180 

02429 

Colluloa» 

((TIH  1005)1 

4  20!» 

0  2376 

SoccluuxMe 

fianajo" 

3  9t>2 

0  2524 

Lactose    . 

CHH"0" 

3777 

02048 

Aoetin     acid 

C'H«05 

3  505 

0  2853 

Butvric     „ 

C'H'Oî 

5912 

— 

Valeric      ,. 

C'H'OO» 

6«08 

— 

Cnproip     „ 

C-HiîO» 

7  164 

0  10795 

Margorio  „ 

('mH"Oa 

9262 

0  lOtK)l 

StKiiric       „ 

C18HX02 

9  433 

0  I051S 

Oleic 

Ci«H3i03 

0  510 

— 

Oxalic 

tr-'H^O» 

0(Ki7 

— 

Succinic    „ 

C'H«0« 

3  000 

0  2731 

Lactic 

CHflOi 

3(161 

— 

Citric 

CMHOQT 

2500 

04000 

MaUc 

(MHHO-I 

4  549 

0  2198 

Benzoic     „ 

cm-'o^ 

6319 

1 

Quinip        „ 

C-H>-"0« 

4  38!) 

—             1 

TrilauriiUJ 
Triolein    . 

J   c^H'o^cy 

1        8945         \ 
\         it  H<i2          • 

0  10140 

Tristearini- 

C57H"»0» 

0  840 

0  ioii;3 

Pork  fat 

— 

!l  380 

0  1060 

Mutton  fat 



9  406 

0  1063 

RuttOT 

— 

9  1!)2 

0  1088 

Olivo  oil 

— 

9328 

0  1072 
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B.  Calories  Pkoduced  by  the  Principal  Aumemtaby  Nitbooemotts 
Substances  :  1.  From  their  Total  Combitstton  w  the  Calobi- 
METEB  ;   2.  In  the  Case  where  Urea  is  pbodttced. 


Kame  of  Substance. 


Oxamide  . 
Alanin 
Asparafjin 
Hippuric  acid 
Urea  . 
Tyrosin    . 
Taurin 
Leucin 
Uric  acid 


Heat  produoed 
by  the  total  oom- 

Heat  calculated  for 

Formula. 

boatlon  In  the 

Into  H>0,CO>and 

Calorimeter  of 

urea  ol  1  gram. 

I  Rrm.  of  substance 

of  matter. 

C2H«N20» 

3-250 

C3H7N20» 

4370 

3-662 

C«H8N203 

3395 

2306 

C»H»N03 

5659 

6490 

CH<N20 

2690 

000 

C»H"N03 

5918 

6-203 

C2H7NS02 

2503 

0000 

C8H13H02 

6526 

6191 

C5H<N<03 

2747 

1040 

C.  Calories  Pboijuced  :  1.  By  the  Total  Combustion  of  the  Sub- 
stance. 2.  Allowing  that  the  entire  Quantity  of  Nitrogen 
IS  Eliminated  in  the  form  of  Urea. 


Name  of  Subetanoe. 


E^g  albumin 
Blood  fibrin 
Haomoglobin 
Casein 
Ossein 

Isinglass  .     .. 
Viteline    . 
Gluten      .      . 
Chitine     . 
Yolk  of  dry  egg 


Heat  produced 

by  the  total 

conibuxtion  In  the 

Calorimeter  of 
1  grm.  of  matter. 


5687 
5-529 
5914 
5-629 
5-414 
5-242 
5-784 
5-994 
4-655 
8  124 


Heat  produced 
by  combustion  of 
1  gram  of  matter 
Assuming  the  for- 
mation of  urea. 


4-867 
4749 
4964 
4-820 
4546 

4  954 
5-245 
4235 
7-704 


Quantity  of 

matter  ^ving 

I  Calorie  in  the 

production  of 

urea. 


gnus. 
0-2059 
0-2104 
0  2015 
0-2075 
0-2209 

02018 
01906 
0-2361 
0-1298 


1  The  following  figures  taken  from  Danilewsky,  give  the  number  of 
Calories  obtained  by  the  total  combustion  of  different  edible  materials  and 
per  gramme  of  dry  substance. 


Wheat  flour 4  47 

Beef  without  fat      .      .      .  5-43 

Flesh  of  frog       .      .      .      .  5  53 

Ox  Blood 5  90 

Cow's  milk  (calculated  dry).  5-73 

Human  Milk 4  23 

Potatoes  4-84 

White  bread        ....  4-35 


Rice  4.SI 

Rye  bread 4.47 

Lentils 4.39 

Maize 6-19 

Brain  7.14 

Oats  (whole) 5.10 

Cabbage  4-12 

Hay  4.35 


All  Danilewsky's  figures  are  only  approximate. 

A  litre  of  cow's  milk  corresponds  to  about   750  Calories.     With 
addition  of  60  grms.  of  sugar  it  represents  about  1,000  Calories. 
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Coefficients  of  Real  Utilization  of  the  Alimentary 
Principles. 

It  is  now  possible  for  us  to  calculata,  by  means  of  the  three 
methods  already  described,  at  least  theoretically,  in  the  form  of 
Calorics,  the  energy  contained  in  the  alimentary  allowance  for 
twenty-four  hours.  We  have  found  that  the  daily  nourishment 
of  an  adult  at  rest  ought  to  contain  an  average  of  107  grms.  of 
albuminoids,  64-5 grnis.  of  fats  and  407  of  carbo-hydrates  (see  p.  24). 
According  to  the  table  bt'low,  it  these  priiiciijles  were  strictly 
ab3orl>ed  in  the  intestine,  then  transformed  into  water,  carbonic 
acid  and  urea,  in  traversing  the  system,  they  would  theoretically 
give  the  following  figures  : 


Weight  hi  Dry  SUto. 


AttHiminoida 
Vntm        .     . 
Carbo-hydrates 


107  grins. 
045     „ 
4075     „ 


,  Cilorii»  Piodaced. 


107  grms.  x4  8   =  514 

64  5  ,.      x9  8   =  «32 

407  5  „      X  4  22=  1720 


Total 


2866 


But  we  have  seen  that  Riibner,  and  later  Atwater,  have  estab- 
lished the  fact  that  in  an  average  n(»rnial  case,  a  proportion  (5 
to  5-5  psr  cent,  according  to  Riibner,  while  Atwater  gives  4-5  per 
cent.)  of  the  nourishment  remains  iiiiutilizod  by  the  organism  and 
passes  into  the  faece*.  The  number  of  Calorie?  therefore  correspond- 
ing to  the  average  ration  should  then  be  diminished  by  about  5 
per  cent.,  that  is  to  say  145  Calories. 

This  is  not  all  ;  as  we  have  already  said,  the  proteid  matters, 
fats  and  sugars,  which  penetrate  into  the  economy,  are  not  entirely 
transformed  after  intestinal  absiirption,  the  albumin  into  water, 
carbonic  acid  and  urea,  the  fats  and  sugars  into  water  and  car- 
bonic acid.  A  part  of  these  substances  chang&s  itself  into  pro- 
ducts of  excretion  which  are  only  partially  oxygenized,  hence 
the  production  of  a  smaller  amount  of  heat.  Thus,  of  100  parts  of 
albumin  received  by  the  normal  healthy  organism,  the  maximum 
quantity  which  decomposes  to  form  urea  is  from  83  to  90 
parts  par  cent.,  while  from  10  to  17  per  cent,  are  converted  into 
other  nitrogenous  substances  (uric  and  hippuric  aoid,  xanthic 
bodies,  extractive  substances,  colouring  mitters,  etc.).  In  the 
same  way,  besides  water  and  carbjnic  acid,  the  sugxrs  and  fata 
produce  small  quantities  of  a'nds — oxalic,  succinic,  Imtic,  ben- 
zoic, etc.,  which  reapp3ar  in  the  diffjreit  exoretiois.  Ilius,  the 
energetic  coeflScient  or  actual  or  practical  calorific  is  alw:iy3  lower 
than  the  theoretical  coefficient.  This  practical  coetfi.-ient  has 
been  established  in  two  ways  :  Ist,  by  means  of  analysis  of  the 
excreta  and  the  calculation  of  their  residuary  caloric  energy, 
which  must  be  deducted  from  the  energy  corresponding  to  the 
destruction  of  the  entire  amount  of  food  under  consideration. 
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2nd,  experimentally  and  directly  by  collecting  and  measuring 
the  heat  produced  in  each  case.  We  give  here  Riibner's  and  At- 
water's  coefficients  to  which,  for  the  sake  of  comparison,  we  add 
the  theoretical  coefficients. 

1  grm.  of  assimilated  matter  yields  in  decomposition 


TheoreUemlly. 


Animal  albumin  (with  formation  of 

urea) 
Vegetable  albumin  (gluten,  etc.)    . 

Animal  fat 

Vegetable  fat  (olive  oil)  .... 

Sugar  (glucose) 

Starchy  matters 


4-85 

5-24 
9-40 
9-32 
374 
4-23 


In  Ut  Bamomt 


Kaboer. 


Atwater. 


4-2  caL       4-25  grms. 


41 
93 
90 
4-0 
41 


355 
8-95 
835 
4-00 
3-60 


Such  are,  on  an  average,  the  quantities  of  real  energy,  counted 
in  Calories,  which  each  of  the  alimentary  principles  yields  for 
each  gramme  of  matter  which,  after  having  penetrated  into  the 
lymphatics  and  the  blood,  is  eventually  split  up  and  destroyed 
in  our  organs. 

But  Riibner  had  already  recognized  what  Atwater  afterwards 
confirmed,  that  the  transformations  into  energy  of  the  various 
proteid  principles  (fats,  starches,  sugars)  varies  sensibly  according 
to  the  nature  of  the  aUment  from  which  they  proceed  and  of  the 
régime  with  which  they  are  associated.  By  means  of  a  long 
series  of  experiments  with  his  respiratory  calorimetric  room 
Atwater,  as  will  be  shown  later,  has  fixed  the  coefficients  of  energy 
resulting  from  these  régimes,  as  follows  : 

Calorirs,  Accobdivo  to  Atwater,  Pboducbd  by  Destruction  in  the 
Economy  of  1  obamhe  of  the  Different  Fundamental  Alimen- 
tary Principles. 


Calorics 


Origin. 


Calories 


I      disin- 
tegrated 
I      in  the 
:  economy. 


Calories 
for  I  grm. 
of  disin- 
stroyed  in     tegrated 
tlie        I     carbo- 
tLitues.       hydrates. 


Propor- 
I    tion  per 
'  cent,  of  tiie 
I     actual 
I  available 
'  energy  de- 
rived from 
I  the  foods. 


Flesh  of  mammals  and  fish 

Ef?g8 

Milk  and  derivatives 

Average  o(  animal  food 

Bread  and  cereals 

Vegetables  in  grain 

Green  vegetables 

Fruits 

Sugar   .... 

Starch 

Average  of  vegetable  food 

Average  ol  mixel  food    . 
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4-25 

900 

87 

435 

900 

— 

89 

425 

8-80 

380 

93 

425 

8  95 

8  80 

89 

370 

8  35 

4  10 

91 

320 

8  35 

405 

83 

290 

835 

385 

98 

3  15 

835 

410 

98 





400 

91 





360 

88 

3  55 

8  85 

400 

02 

400 

890 

400 
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Thus,  one  gramme  of  albumin  split  up  in  the  economy  and  con- 
verted principally  into  urea,  water  and  carbonic  acid  will  yield, 
not  4-8(5  Calories,  but  4-25  Calories,  if  it  is  derived  from  meat, 
and  only  3-70  Calories  if  derived  from  bread.  As  a  result  of 
combustion  in  our  organs  1  grin,  of  animal  fat  will  give  not  9-3 
Calories,  but  9-0  Calories,  and  only  8-35  Calories  will  be  j-ielded 
by  v^egetable  substances.  Atwater's  table  also  shows  that  the 
following  figures  will  result  from  the  employment  of  a  general 
mi.xed  diet  : 

k     For   I   gTRi-  ot  diaintograted  nlbuininoidx  4  00  Calories 

r       „     I  grra  „  f«t8  8  no 

„     1  gnu.  „  carbohydrates    .  4'00        „ 

^  Finally, 'the  last  column  of  tlie  table  gives  tlie  jyraftkal  alimcnt- 
arij  coffficienl-n.  It  indicates,  fur  KH)  part.*  of  energy  virtually' 
contained  in  each  of  the  nutritive  principles  which  we  have  con- 
sidered, the  proportion  which  according  to  the  nature  of  the  ali- 
ment, is  utiUzable,  giving  an  account  on  the  one  hand  of  the  loss 
undergone  by  the  intestinal  nun -utilization  of  a  fraction  of  these 
principles,  and  on  the  otiier  of  the  coefficients  of  energy  produced 
by  each  of  them  according  to  their  origin,  after  decomposition 
in  the  economy.  This  last  column  shows,  for  example,  that  of 
ion  Calories  corrosprnidiiig  theoretically  to  one  part  of  albumin 
derived  from  meat,  if  entirely  absorl>ed  in  the  intestine,  and  trans- 
formed into  water,  carl>onic  acid  and  urea — of  these  100  Calories 
only  87  can  really  be  utilized  by  man.  It  shows  that  on  an  average 
■we  realize  89  j)er  cent,  of  the  energy  of  our  animal  foods.  92  per 
cent,  of  that  of  vegetable  origin  and  91  percent,  of  the  total  energy 
supplied  by  an  average  diet. 

"'e  know  that,  for  a  mi.xed  régime,  the  intestinal  utilization 
iich  principle  Ls  therefore  as  follows  : 


I                        ror  I  gnmnMi. 

AlM<>rl>ei)  In 
the  luleatiue. 

0-92  grniB, 
095      „ 
097      ., 

BsUloed  in 
tbermam. 

Albuminokb 

FaU 

Carbo-hydrates 

O'OSgnns. 
005     „ 
003     ., 

The  really  utUizable  quantities  of  energy  derived  from  a  mixed 
[diet  and  expressed  in  Calories,  arc  therefore  as  follows  : 


HlxfdDM. 


Ucui 

eo-elBcieDt  oi 

lotaUiial 

•baorption. 


I   grm.  of  albumin 

1  grni.  of  fats    .      .      .      . 

1  grm.  of  carbo-hydrates 


092 
005 
007 


Olories 

per  grm. 

■fuw 

decompoclUon. 


4  00c-ala. 
890     „ 
400     .. 


Calories 

p»r  grm. 

contaioed  In 

UiBfood. 


3-68  tals. 
8ft5     „ 
388     „ 
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Such  are  the  practical  mtdtipliera  which,  in  the  case  of  a  mixed 
diet,  allow  as  to  calculate  the  utilizable  energy  of  each  ration,  if 
we  know  the  composition  of  the  aliments  and  the  quantity  of 
each  which  is  daily  consumed. 

We  see  that  as  a  rule,  either  by  incomplete  intestinal  absorption, 
or  by  imperfect  combustion  in  the  organs,  the  economy  loses 
nearly  a  tenth  of  the  theoretical  energy  which  would  be  at  its 
disposal  if  the  total  amount  of  the  allmentaiy  products  were 
reduced  by  combustion,  to  water,  carbonic  acid  and  urea. 

Applying  these  ideas  to  the  average  normal  régime  of  an  adult 
at  rest,  such  as  already  described  (p.  24),  we  shall  have  : 


Quantities  per  24  houn 

multiplied  by 
Atwater's  Coefflcieot«. 

107  3  grms.  x  3  68 

64-5     „      X  8-65 

407-5     „      X  3  88 

led  in  Calories  per  24  hov 

Corresponding  Calories. 

Albuminoida 

Fat»         

Carbo-hydrates    . 

394  8    cals. 
557-9       „ 
1581  1       „ 

Energy  expre«a 

ITS        2533  8  cals. 

Expressed  in  Calories,  such  would  be  definitely  the  true  value 
of  the  energy  supplied  by  an  average  diet  to  a  man  in  a  normal, 
healthy  condition. 

In  illustration  of  this  point  some  results  anterior  to  ours,  but 
calculated  with  Riibner's  coefficients,  here  follow  : 


Doctors,  clerks,  etc.,  ration  of  main- 
tenance 

English  citizen 

German  workman  at  rest     . 


Energy  supplied 

bv  tile 

Daily  Diet  (in  Cals.) 


2631  Cals. 

2641     „ 
2859     „ 


Autliors. 


Riibner. 

Forster. 

Pettenkoffer  and 
Voit. 


These  numbers,  and  particularly  the  last,  have  been  since 
recognized  as  too  high.  They  should  be  reduced  by  about  a 
twentieth.  We  ourselves,  in  calculating  the  energy  expended 
by  an  adult  in  a  state  of  repose  (p.  53),  found  the  figures  3,459 
Calories  per  24  hours  too  high. 

The  number  deduced  from  the  average  dietary  in  Paris  is 
2416  Calories.' 

'  The  cal  ulation  according  to  the  data  on  p.  18  is  as  follows  : — 

Albuminoidê     ....     102    grms.  x  3  68  Cols.  =  375-4  Cals. 
.      .        56-5  „       x8  65     „     =  488-7     „ 


Fate       .      . 
Carbo-hydrates 


400 


x3  88 


=  1562-0    „ 


Total 


2,416  Cals. 
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All  these  values  agree. 

Working  from  Atwater'a  coeflBcients  as  the  best,  we  find  that 
in  the  case  of  a  normal  man  weighûig  65  kilos,  and  in  a  state  of 
comparative  repose,  the  utilizable  energy  derived  from  a  normal 
diet  incre-ases  to  about  39  (Calories  per  kg.  of  body  weight. 

Here  wo  speak  only  of  the  régime  of  maintenance  or  of  relative 
repose.  In  a  state  of  complete  repose  in  bed,  the  number  of 
necessary  Calories  falls  on  an  average  to  31  Calories  net  according 
to  Ranke,  and  even  to  24  Calories  according  to  Tigerstedt,'  per 
kg.  of  body  weight  per  24  hours. 

Tliese  numlx;i-s  are  apjilicable  to  the  average  adult  man,  but 
they  varj'  considerably  according  to  age.  The  following  numbers 
have  been  calculated  by  Riibner*  for  children,  young  people  and 
full  grown  men. 


Children  of 


Young  men 


Body  weight. 


Tot»  I  wMle 

c«lciilatod  in 

CVUorio  per  24  tin. 


per  kilrignunina 
c>(  body  veight. 


4  030  kgs. 

368  Cols. 

913Cal8. 

1 1  8(X)    „ 

968     „ 

816    „ 

10  400     „ 

1213     .. 

730     „ 

•23700     „ 

Ull     „ 

593     „ 

40400     ., 

2100     „ 

52  1     ,. 

67000     „ 

2843     ,. 

42  4»  .. 

We  shall  see  in  Part  III  à  propos  of  the  variations  of 
régimes  with  age  and  size,  that  the  ahmentarj'  needs  of  the  econ- 
omy are  above  all  regulated  by  the  temperature  of  the  body,  and 
de|)end  on  the  surfivce  of  the  subjects  far  more  than  on  their 
weight. 

>  Calorit»  net,  that  is  praeticnlly  dUposablp. 

>  Zrilsrh.  /.    liioloj.,   t.   XXI,   p.   SOO. 

^  .VII  tlioHe  iiiiiiiben)  are  ccrttiiiily  too  liigli  by  al>o(it  a  tenth  to  a 
twentieth. 
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HK  method  of  determining  the  average  quantity  of  alimenta 


that  is  to  say  only  doing  work  indiMpensalile  to  histnainteiianoe, 
has  been  set  fortfi  in  the  preceding  ehapteivs  ;  lut,  hy  calfulat- 
ing  the  weiglit  of  liLs  average  food  and  t!ie  etementH  which  com- 
pose it,  and  multiplying  their  weiglit  by  the  coefficient  of  calorific 
utihzation  of  each  of  tliera  ;  2nd,  by  estimating  the  defi- 
oiencia'i  which  have  been  cause*!  by  the  expenditure  of  a  given 
amount  of  energy  ;  by  the  heat  lost  by  radiation,  convection, 
pulmonary  or  cutaneous  imue(ius  evaporation  ;  by  the  work  of 
the  respiratory  organs  ;  fitially,  by  the  small  expenditures  (diffi- 
cult jierhaps  to  appreciate)  which  correspond  exactly  to  the  light 
and  (complex  work  of  a  man  in  health,  who,  though  functioning 
freely,  is  nevertheless  taking  only  that  amount  of  exercise  which 
i»  indispensable  to  his  existence  (see  p.  53). 

It  is  possible  to-day,  thanks  more  especially  to  the  important 
works  of  W.  O.  Atwater,  the  learned  director  of  the  Ei-jierimenlal 
Station  of  Alimentation  of  Ike  United  iS'f'fiM  Agrirultitnii  Depart- 
ment, not  only  to  calculat-e.  Itut  U>  ntfaiitre  rMicttij  in  the  form  of 
lieat,  the  losses  of  energy  (cooling,  cutaneous  and  respiratory 
evaporation,  medianical  work,  et<'.)  of  animals,  of  man  in  parti- 
cular, living,  functioning  and  working,  atid  to  compare  in  eatîli 
case,  with  tlie  energy  thus  gathered,  the  energy  furnished  by  the 
foods. 

Better  than  all  those  which  have  preceded  them,  the  splendid 
researches  we  are  about  to  analyze  have  shown  :  ' 

1st.  The  measurement  of  the  amount  of  energy  expended  by 
the  man  in  health  and  the  relative  proportions  of  tliis  energy 
appearing  under  the  form  of  lost  caloric  and  of  work  produced. 

2nd.  The  exact  determination  of  the  coefficients  of  energy 
yielded   by  each  alimentary   principle   (see  preceding   chapter) 

'  PiiblishMl  by  Atwotor  and  liis  oollaburaturs  from  1808  up  to  to-diiy, 
by  tlio  U.S.  Oept.  of  Agriculture  ;    in  the  Annual  Report  of  the  Office  of  J 
Experiment  Statioru,  Washington. 
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^Hand  the  variations  of  th(>âo  coefficients  according  to  the  dietetic 

^H  régime. 

^"       3rd.     The  solution  of  tlie  following  problems  : 

a.  Whether  the  amount  of  ahmentary  energy  or  its  utilization 
varies  according  to  the  state — whether  of  refKJse  or  of  work, 

I         mechanical  or  psychic — of  the  subject. 

^H       h.  Whether  stimulating  or  inhibitory  sub.stances  exist,  which 

^^  have  ix)wer  to  augment  or  diminish  the  transformation  of  food 

into  energy,  or  to  modify  the  coefficients  of  utilization  of  each 
^^  alimentary   principle. 

^B     c.  Whether  combustible  substances  (alcohols,  ethere,  aromatic 
^"bodies,  etc.)  exist  which  are  able  to  pass  through  the  system 

without  being  consumed  in  it,  and  to  what  ext«nt  certain  of  them 

may  be  utilizc<l  by  the  organs. 
The  experiments  of  Atwater  and  his  collaborators,  with  patients 

confined  for  several  consecutive  days  in  the  calori metric  chaniljer, 

have  further  enabled  us  to  measure  the  quantities  both  of  oxygen 

consumed  and  of  carbonic  acid,  water  and  nitrogen,  etc.,  excreted. 

It  is  thus  possible  to  establish,  as  much  from  the  chemical  as  from 

the  energetic  point  of  view,  the  complete  balance  of  nutritive 

activity. 

These  dehcate  problems  had  already  been  partly  solved  by 

M.  ReLset  '  in  their  relation  to  tlte  larger  farm  animals,  and  by 

I  MM.  PettenkolTer  and  Voit^  in  their  relation  to  man. 
Atwater's  study,  bj'  means  of  his  calorimetric  chamber  or  re3- 
j/tratori/  cahritmter,  of  the  utilization  of  food  stuffs  by  the  human 
organism,  has  been  attended  by  results  both  masterly  and  precise. 
The  subject  under  exjxîriment  eats,  works  and  sleeiw  in  the 
chamber  for  several  days,  and  hves  rationally  in  an  atmosphere 
constantly  renewed  and  maintained  at  a  fixed  temjx'rature 
whilst  the  quantities  of  heat  lost,  of  work  accomplished,  of  oxygen 
absorljed,  of  water,  cart)onic  acid  and  excretory  matter  lost  by 

h  him,  aiv  collected  and  registered  outside  the  apparatus. 
These  data  also  fx'rmit  of  the  following  calculations  : 
a.  The  slight  variations  to  which  the  organism  is  subjected, 
it  having  bc«n  previously  brought  as  nearly  as  possible  into  a 
state  of  equilibrium  as  regards  N  and  C. 

b.  The  energy  expended  by  it  in  the  form  of  heat,  either  radi- 

■ated  or  latent,  and  of  mechanical  work, 
c.  The  influence  which  the  substitution  of  one  dietary    for 
another  and  of  one  combustible  principle  for  another,  exercises 
^^  uixin  the  organism. 
^H     Atwater's    re»piralorij    chamber  AA   (Fig.    1)   and   D  (Fig.   2) 

'  Chemical  mearcht»  on  the  rapiralion  of  /arm  animaU.     Ann.  Chim. 
,         Phy».  (;j),  t.  LXIX,  p.   1-29. 

^^L     >  Ann.  Chrm.  Pharm.,  I.  CXLI,  p.  "iitS  ;    Sitzungêber.  d.  bayerUehen  Akad. 
^mg.  Witaeiucha/t,  I  SUT.  t.  I  ;  Zeilmh.  f.  Chem.  (2)  t.  111.  p.  30. 
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(pp.  65  and  66)  is  formed  by  five  concentric  compartments,  the 
two  inner  tmes  I^eing  construct-ed  of  metal,  tlie  tUrce  outer  ones 
of  wood.  The  innermost  cliamber  us  of  red  polished  copper.  li 
ia  coanectetl  by  woixlen  crossbeams  with  the  second  casing  whieb 
is  formed  of  zinc.  There  is  a  space  of  76  mm.  between  the  two 
metallic  walls.  In  this  space  and  v^ery  near  to  the  iimor  partition,  ' 
are  placed  the  weldings  of  304  thermo-electric  couples  intended 
to  convey  to  the  outeide,  and  there  register,  the  exact  temperatu 
of  the  calorimetric  chamber. 

Besitlcs  the  patient,    th\a   room  contains   a  table,  chair,  bed, 
and  a  fixed  bicycle.     Ita  temperature  remains  constant  to  nearly 
one  hundredth  part  of  a  degree,  owing  first  to  the  fact  that  the 
air  before  reaching  the  interior  has  to  circulate  between  the  fivsi 
coverings,  and  secondly,  to  the  regulation  of  the  heat  produce 
in  the  interior,  by  means  of  a  current  of  cold  water  which  ia  mani- 
pulated from  the  out-sitle.     The  respiratory  air  is  brought  there.! 
dry  and  at  the  same  tcmjierature  as  tliat  of  the  interior  of  thoj 
calorijnetcr  and  the  volume  of  this  air  is  exactly  measured  as  we 
shaU  see  furtlier  on. 

Tiie  food  excretions  and  products  of  respiration  and  perspira'^ 
tion  of  the  subject  under  consideration  are  all  analyzed  both  on 
entering  and  on  leaving  the  apparatus.  The  carbon,  hydrogen^ 
sulphur.  phosy>horuH.  chlorine  and  metals  are  estimated. 

On  leaving,  the  amount  of  oxygen  which    has    disappeared' 
from  the  circulating  air,  the  amount  of  C()^,  of  nitrogen  wliieh 
has  ai)poared  (if    necessary},   and  the   total   amount   of   water 
vapour  whether   excreted    Ijy  the  skin  or  by  the  lungs  in  the 
respiratory  chambers,  are  all  carefully  computed. 

By  comparing  the  increase  or  decrease  in  the  quantities 
carbon  and  nitrogen  in  the  excreta  with  the  amount  of  the  same 
elements  introdiued  by  food  (which  ha.s  been  previously  analyzed )J 
it  is  possible  to  cidculale,  according  to  the  rules  already  given, 
the  gain  or  lo:-is  of  the  patient  in  albuminoids  and  fats  ;  the  gain 
being  deducted  from, or  the  losses  added  to, the  original  aUment 
total  of  these  same  elements. 

It  is  also  possible,  as  will  Ik?  seen  later,  to  measure  the  quantitj 
{if  heat  given  off  by  the  patient  in  the  course  of  the  experiment 
To  this  may  be  added  the  atuount  of  heat  represented  by  the 
excretion  of  water    vapfiur,  whether    ijy  the  skin  or  lungs  of  tl 
patient,  the  water  being  collected  outside  the  apparatus.     Tin 
the  total  loss  of  energy  in  the  form  of  heat  may  Im?  ascertaine 
A    fixed    bicycle    with    an     ergometcr    attached    to    it    regiaj 
tors  the  amount  of  wuik  (>crforined.     The  a,\le  of  the  apparatu 
ia  attached  to  a  ilynamo,  by  moans  of  which  all  the  work  thu 
produced  is  trai»sformed  into  an  electric  current,  which  is, 
its  turn,  changed   into  equivalent  heat  in  pa.ssing  through 
incandescent  laiiq)])!accd  in  the  respiratory  chatnljer.    Theener 
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lost  in  the  form  of  radiated  heat  or  of  work  produced  by  the 
subject,  is  thus  completelj'  transformed  into  lieat  wliich  may  be 
measured  by  the  temperature  of  the  water  wiiich  cornea  out  of  the 
upfKiratus. 

The  two  figures  1  and  2  (p.  60)  show,  the  first  in  pt*r-si>ective, 
I  the  SHComl,  in  liorizontal  projection,  the  whole  of  tlie  iiistaltiition 
of  At  water's  calorimetric  apparatus.     In  tlie  inkkllc  AA  (Fig.  I), 
I)  <i''iK-  -),  '•■'  the  respiratory  chamber  with  its  live  CiV-iings. 

This  chamlx-r  Ls  i-lS  m.  hmg  by  1-22  ni.  liroiul  and  1-92  m. 
high.  It  is  entered  by  the  door  FG  (Fig,  1).  During  the  whole 
of  the  exjx^riment  tliis  door,  which  Jias  double  wails,  is  hermetic- 
ally sealed.  It  is  through  tlie  porthole  B,  fiustened  inside  and 
out  (the  latter  well  pruti-cted  by  a  non-condncling  mattress) 
that  the  patient  pas.ses  out  his  excreta,  li<jui(i  f>r  solid,  or  receives 
what  he  requires.  Between  each  of  the  five  casings  of  the 
respiratory  chamber  A.\  tiiere  is  a  .sp.ice  wlierc  (he  air  which  passes 
regularly  from  one  to  the  other  at  a  temperature  eiiua!  to  that  of 
the  interior  of  the  room,  circulates  as  we  shall  explain  farther  on. 
On  the  left  are  the  air  pump  E  (F'ig.  2)  and  the  electric  nuitor 
F.  In  front  of  the  respiratory  room,  a  tittle  to  tlie  left,  is  the 
ol>ser%'er's  tiible  CX'  (Fig.  I),  with  the  galvanometer  where  the 
thermo-electric  wires  wind  themselves  and  registei'  the  t«m- 
jK-raturc  of  the  interior  of  the  chaTiibcr.  In  front  of  the  latter, 
the  coohng  tiuugb  ciintaining  ••hlnride  of  calcium  N,  tlie  iise  of 
which  will  1k>  seen  later.  On  the  light  the  pump  E  (Fig.  1), 
L  (Fig.  2),  which  serves  to  measure  the  ealorinietric  water  which 
issues  from  the  respiratory  room.  In  N  (Fig.  2)  are  three 
reeeivers  which  imprison  a  one-fiftieth  part  of  the  air  Iea\ing 
the  charalK'r  in  onler  that  it  may  l>e  submitted  to  aualjrsis, 
P,  (Fig.  2)  is  the  outlet  for  the  air  from  the  refrigerator  D  going 
to  the  met^'r  K  (Fig.   1). 

The  resj)iratory  cliamber  AA  (Fig.  1)  is  liglit^-d  by  a  double 
glass  pane  seale<l  into  the  partition  and  by  the  double  glass 
d<jor  OF, 

To  the  right  (ne.ir  the  door)  is  the  measure  for  the  water 
which  pt^netrates  into  the  chandx?r  by  a  8pc<cial  tuljt^  and  which 
leaves  it  at  a  temjierature  scarcely  greater  than  that  of  the 
respiratory  chamber,  after  having  carrieKl  off  the  surplus  of  heat 
pr(>duced  by  the  functioning  of  the  subject.  The  temperature 
of  thus  water  is  ascertained,  at  very  close  intervals,  to  nearly  the 
one-hundretlth  of  a  degree,  by  means  of  mercurial  thermometers 
placed  into  the  tubes  of  entrj'  and  exit  in  which  it  circulates. 
In  entering  the  apparatus,  this  wat«r  runs  through  a  metallic 
tube  furnished  with  small  wings  placed  against  the  internal 
partition  of  the  calorimeter  which  it  cools  by  carrying  away 
the  excess  of  heat  produced  by  the  patient.  This  water  may 
be  made  to  How  more  or  less  qiiiddy,  and  thus  the   internal 
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temperature  of  the  room  is  kept  constant.  The  temperature,  as 
already  shown,  is  ascertained  by  means  of  a  series  of  304 
thermo-electric  couples,  with  iron-silver  joints,  which  are 
place<i  in  the  first  sptice  around  tlie  innermost  metallic 
partition  of  the  chamlx-r,  and  are  almost  in  contact  with  it. 
The  thermo-electric  wires  then  meet  and  are  connected  with  a 
galvanometer  or  bolometer  jilac'ed  on  the  table  C'C  of  the 
olwerver,  where  the  temperatures  of  tlie  interior  of  the  apparatus 
are  recorded.  It  may  lie  regulated  to  the  one-hundredth  part  of  a 
degree  almost,  by  allowing  more  or  less  water  to  pa-ss  into  the  re- 
frigerating tube.     From  the  ractvsurenient.s  of  the  volume  of  this 


Fid.  'J. — Plan  in  Pbo.iectiok  of  Atw.\teb's  Complete  Aii-ahatls 
rOR  .Measurino  Nutritive  Changes.  .^C'.  Aspirution  ;  A  Respiratory 
clmmbtT  ;  E.  Air  piiinp<4  ;  (1.  .Ainmririiiicnl  rofriperntor  :  K.  Cooler  of 
t)ie  in-r:omiii^  air;  L.  I'liiiip  for  rirciihiliri^  i\\\t\  ini'iVHurinj»  the  water; 
ii.  Dryers;  A'.  Threo  uir  o.\l>uu8U<r8  ;  /',.  Entriuwo  far  liie  iiir  ;  ^i-. 
Exit  of  the  air  from  the  respiratory  chambtT.  | 

water  by  means  of  the  pump  E  (Fig.  1)  and  of  the  excess  of  its 
temperature  on    leaving   tht>  calorimeter,  the   fjuantity  of  iieat . 
produced  may  be  easily  calculated.  I 

The  air  which  jjenetrates  into  the  calorimetric  room  should  ' 
carry  with  it  neither  heat  nor  humidity.  Therefore  the  air 
drawn  in  from  outside  circulates  at  first  in  a  metallic  copper 
conductor  which  is  immersed  in  the  refrigerating  bath  ND 
(Fig.  1)  of  chloride  of  calcium  maintained  at  — 19"  C.  or 
— 20''  C.  hy  the  ebullition  of  litjuid  ammonia.  In  circulating 
through  the  mctalhc  cylinders  plunged  into  the  trough  at  this 
low  temperature,  this   air   loses  at  first  the  greater  part  of  its , 
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moisture  which  the  cold  causes  it  to  'deposit  in  tlie  form  of 
hoar-frost.  The  nearly  dry  air  wliich  Issues  from  the  large 
tubes  HH.  ia  then  reheated  to  the  temperature  of  the  inner 
room  before  entering  the  calorimeter.  With  this  end  in  view, 
an  incandescent  lamp  is  placed  at  the  entry  of  tlie  air-ducts 
after  the  cooling,  by  mean.s  of  wliich  thi.s  air  may  be  reheated  to 
the  exact  temperature  of  the  interior  of  the  respiratory  chamber, 
a^  indicated  by  the  bolometer.  Thus  heated  and  dry,  the  air  pasHes 
first  into  the  empty  space  between  the  first  and  second  protecting 
wooden  partitions  ;  it  then  traverses  the  space  between  the  second 
and  third  ;  from  there  to  the  fourth  ;  and  finally  enters  the  calori- 
met<«r  at  exactly  the  same  temi)prature  as  the  room.  Thus  the 
atmasphere  of  the  internal  chamlM'r  is  uninfiuenceil  by  the  passage 
of  air  from  without.  But  wlien  it  finally  issues  frum  the  calori- 
metric  chamber  the  air  has  l>ecome  charged  with  all  the  watery 
pnxlucta  of  the  phv-siological  atïtivity  of  the  patient.  It  is  again 
conducted  to  tlie  refrigerator  NlJ  by  the  trttugh  D,  where  it 
passes  through  two  copper  cylinders,  which  have  Ix'cn  previously 
carefully  weighed.  These  cylinders  are  plunged  into  a  chloride 
of  calcium  bath  at  a  t«mi)eratui'eof     2<t  "C 

The  airdepiwils  in  these  cylinders  nil  the  water  that  it  contains 
with  the  exce|)tion  nf  a  vcr)'  small  fnu-lion  which  may  lie  esti- 
mated by  anaiysLs,  as  will  be  shown .  The  i  ncrease  in  weight  of  t  liese 
copper  cylinder»  gives  the  weight  of  the  water,  formed  in  the 
respiratory  chamber,  carried  away  by  the  air  issuing  from  it,  and 
condensetl  in  the  coole<l  cylinders.  ' 

Thus  deprived  of  the  greater  part  of  its  water,  the  air  passes 
eventually  into  a  ])ump  which  sucks  it  in  and  meiisures  it.  At 
the  same  time,  a  fraction  e(|ual  to  the  fiftieth  part  of  it,s  volume 
is  deducte<l  automatically  in  order  to  deti^riniiie  by  ati  exact 
analj'sis  the  ((uantities  of  oxygen  lost,  of  carlxiiiic  acid  fornu^ 
and  of  water  remaining.  From  time  to  time  similar  analyses 
of  the  air  are  marie  Ix'fore  it  is  admitted  into  the  calorimctric 
chamber. 

The  experiment.s  destined  to  control  the  value  an<l  accuracy 
of  the  résultas  given  by  this  delicate  and  complicated  apparatus 
were  made  by  burning  pure  alcohol  in  the  calorimctric  chamlx-r. 
It  was  found  possible  to  recover  991)  per  cent,  of  the  heat  produced 
by  it«  combustion,  the  alcohol  having  been  previously  measured  by 
metina  t}{  the  bornbe  caiorimétrù/ue  (7-067  Calories  per  grm.  of  pure 
alcohol).  Atwater  ia  convinced  that  the  air  issuing  from  the  cal- 
oriraetrio  chamber  would  yield,  in  the  same  way,  99-9  per  cent. 

'  Nuturidly.  in  the  colculiition  of  Caluriee  pnxlueed  in  t!ie  respiratory 
clininljrr,  wi>  rniiHt  luid  to  tliuxc  «liicli  liave  been  collect«d  by  tho  water 
which  rirL-iilattf)  there,  the  quantifie!)  of  heat  which  correspond  to  the 
VHporiuitiim  of  ex^  ired  and  (lerspired  water  collected  in  the  refrigerating 
copper  cylinder  of  the  trough  D. 
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of  carbon  and  100-fi  percent,  (theoretic) of  the  hydrogen  burnt  in 
the  ra^piratory  room.  Finally,  out  of  tliirteen  experiments 
yielding,  according  to  a  calculation  of  the  ealorigenic  coefficienLs, 
a  daily  average  of  2,727  Calories,  it  was  jiossible  to  recover  2,722 
Calorie.s — that  i.s  to  .say,  the  exact  quantity  to  about  a  two- 
thousandth  part. 

A.H  regard.s  tnunerical  results,  I  will  only  give  here  tliose  wluch 
Atwrttt-r  ])Hblisf»etl  in  19(t2.  The  exjieriinent.s  were  made  on 
four  people  working  in  bi.s  laboratory.' 

E.  0.,  a  Swede,  a-i.'<istant  in  the  laboratory,  age  32,  weight 
70  kilos.  ;  A.  W.  S.,  assistant  in  physics,  age  25,  also  weigh- 
ing about  70  kilos.  ;  0.  F.  T.,  clieniist,  age  24.  weighing 
(iO  kilos.  ;  J.  F.  S.,  chemist.  Canadian,  age  20,  weighing  fi5  kilos. 
While  the  sul)jccl8  under  observation  were  at  rest,  they  did  nothing 
but  make  their  IxmIs.  pass  out  their  excreta  by  the  aperture  B, 
and  take  a  few  notes.  The  rewt  of  the  time  was  oceupiwl  in  writing, 
reading  or  sleeping.  In  Ihe  wtnkiiuj  utttle,  they  worked  on  a 
fixed  liicycle  for  about  8  hours,  a  sutficiently  fatiguing  form  of 
exerci.se  though  not  excessively  so. 

The  table  on  the  following  page  gives  a  few  of  the  results 
obtairu'd.     {Sit  the  wliolf  oj  l/iin  .<ic-ri(:s  of  (vr/Jcr/wftt^s-,  p.  70). 

These  interesting  researches  are  very  itn|»ortaiit  fruin  many 
points  of  view.  They  have  been  reiieated.  anil  corroborative 
ivsults  have  tM>en  obtainc<l  t>y  both  .At  water  and  his  pupils.  Tliey 
prove  primarily  by  an  experimental  method  that,  as  M.  Berthelot 
states,  the  m/iiiittiuincfi  of  orijanif  life  does  Hot  rob  the  or<jauLim  of 
any  part  of  it*  emnjij.  In  tlie  ea.se  of  patients  living,  working, 
sleeping,  thinking,  in  .Atwater's  calorimetrie  chamber,  the  sum 
of  tlie  energy  exjiended  daily  and  registered  outside  the  a|)paratus 
is  exactly  tlie  same  as  that  which  would  liave  renulted  if  these 
same  footi-stutfs  had  been  tran.sfoiinetl  into  the  same  prinlucts 
*  by  oombustion  or  any  oilier  process.  .Measured  by  the  calori- 
meter, this  energy  may  lie  statetl  a.s  2,727  Calories  on  an  average 
per  twenty-four  hours.  As  we  have  just  .seen,  it  is  actually 
représentai  by  almost  identical  figures  (allowing  for  a  slight  ex- 
perimental error)  namely  2,722  Calories. 

A  man  in  normal  activity  expends  no  energy  which  is  not 
represented  hy  pnxluction  of  some  sort.  For  instance,  muscle  is 
able  to  transform  intfl  labour  tiie  latent  energy  given  by  food. 
But  this  labour,  if  it  is  inversely  converted  into  heat,  will  reproduce 
the  same  amount  of  energy  as  that  which  would  have  resulted 
if  the  food  bad  l>een  converted  into  the  same  pnxlucts,  laliour 
and  heat,  l*y  means  of  the  ealori meter  or  any  other  agency.  No 
fra«'tion  of  the  chemical  energy  transformed  into  labour — which 


'  ExperimrnI»  on  (he  Metaholi»m  of  Matter  and   Energy  in  the  Human 
Body  (I80M-1!)00),  tjv  .Atwotep  and  Hent-diet  ;    Wasliington.  Ifl02, 

68 


J 

i 

a 

à 


J  p:  »  t-  91 1'-  «Cïi  ^  o  » 
^^r-— ^cicix  —  — ** 

i.'—       —  —  —  — <  — 

i::?^5 

9  a  n  «  Cl  -9  ic 

«  —  o  »;;^2 

M 

et 

^•c-ve  —  es  —  'V^oe 
"'fri  CI  ÏI  fi  ei  ei  7«  ?i  K  04 

e-i  «4  CI  et  M 

«  91  r-  «O  t«  «  '4' 

0» 

S         M9IMM  —  M         ^  *• 

fil    1  +  +  +  +  +  +  +  + 

1  +  +  +  + 

1  1  1  1  1  f  1 

T 

^^t»>*  *il  ;o 


^3t^h-îtPS  —  —  :OCI«  ***«»*- 

^  n  n  91  M  Cl  «  —  —  ïl  M  Tl  cj  s  c  M 

■^91  CI  W  Cl  Tl  ei  Cl  Cl  Cl  «  Cl  CJ  C»  Cl  M 

d"»  —  r>xci-^«xo  -^cirti-* 

-Sjemof-o  —  n  —  noD  o*»^©* 

.*  ■^  -^  «  Cl  Cl  -*  —  Cl  Ti  *•  n  Cl  o  c  n 

-'  Cl  Cl  c*  Cl  Cl  Cl  Cl  Cl  Cl  M  Cl  Cl  Cl  Cl  M 

««-©  —  arsaa^  —  eo  -^OMXio 

.i-c9«i^cticcix«r>  nocno» 

■3        —  Cl  —  —  Cl  CI         tC  -^  Cl  fC  Cl  Cl  ** 

'3 1  >  +  +  +  +  +  +  +  +  t  +  +  +  ^- 

4W0^9l^0r-        -««O  m— t949lM 

3  I  T®  I  TT  I  I  H- 1  I  +  I  I  I 

•  0piOff9Sbi<-m9i-««>iO  or«aoao*« 

t-  Cl  l'-  «c  Cl  ^  o  » 
—  ^  Cl  Cl  X  —  —  ** 

r- 1-  —  s  rî  =  -•  ^ 
Ci— C3t  —  -^isflo 
«  I-  1-  «c  «c  »c  o  » 
Cl  Cl  Cl  Cl  71  Cl  fC  M 

rtcicici«Cr^'»  os-^^flow 

E        <—  9J  —  Cl  91  Cl         O  ••  CI  ^  91  91  *• 

'^1  '  -^  +  +  +  +  +  +  +  '  >  +  +  + 

CISS9e&l^-»Ol^«  «AOM^OO 

=  ^»CIÔCC«  —  ïl  —  —là  »b  —  09^* 

^iT       ll7Tl  +  l  t-flM 

f++ 

,i-««o«aaeirî^Si€0  ^^—  i--— 

ici  Cl  il  Cl  Cl  Cl  Cl  Tl  îl  M  Cl  Cl  —  Cl  « 

^•Dr:5i««Q--cicixoi  xçaca^ 

£  —  C9  PS  Cl  eô  «  91  Cl  —  flii  c  CI  -^  s  •■ 

Kr^Ô-*9*iÔCE.^ÀiÔ 
M  W  91  'M  •■  V*  ^4  ?<  C^<  M 

r-ttso  —  sonna 

T  I     T  I  I  I  i  +  I 

j  —  r>o«i0i09«co*f>  -v-^^nip 

j— r-w  —  xr-— ocxw  «çi-^sxa 

|â«sà93coc;Âa>  «cr^ô*oâ 

JU C,-...P5  5fc 

Il  go  -       fcS. 

H;::::::::^i:::L|i 

1=   :   :  :  :  :  :  -.  :i»*a:   :  i^g  '^  g- 

<    M  •<  <-i      <     a 

69 


(©  N  osô  <o^^^* 
94  n  aoC4  <e  ao  89 
■^aM3'«  •o<«  « 
m n  r? nnnn 


9:  —  ta  3-  p»  a  t^ 
Cl  o  —  «  r-  CI  ^ 
X  s  «c  ■*  *c  o  ■* 
r:  rî  Pî  n  rt  p:  ec 

•c  ^  t'  —  PS  ■*  Cl 
«5  i^ci  «:  PS  «  — 

"♦  PS  Cl  —  PS  P!  PS 

I    I    I    I    I    I    I 


—  9«  —  —  «-^ 
+    11)111 


^  1^  X  a  a  o  o 
ob  an  ib  '^  icn 

Tn  w  —  nnn 
I    I    I    I    I    t 


a  c  c  n  c  a  -f 
«  n  »c  Cl  iô  —  PS 

+  t  I  I  1  T  I 


Cl  c  a  X  e  •«  a 
u;  Cl  ^  ib  ib  lo  â 
■«r  I-  n  —  91  ■*  n 

n  n  n  so  n  n  •'5 


ler-M  ao  ^r» 


c  1-  ^  c  M 

à  a.  cî  r  é 

<t  Cl  n  — '  «  ïO  91 

w  6  X  aô  CI  —  « 

M 
•* 

a-^r^CooaCwat--* 

•  xr^Ô-*9*iôa^àiô 

bo«  »•  91  Cl  Cl  91  Cl  Cl  91  m 

91  a  9*  œ  t-' 

lô  c  n  ic  â 
—  r*n  -t  ♦ 

CI  94  91  91  N 

i«  le  e  10  0 1~  oc 

v:  i^n94  94nn 
csn  nnnnn 

M 
M 
CD 
M 

,t*a»o  —  aonna 

|T  1     T  1  1  1  i + 1 

am  ei^oe 

c  0  é  3  è 

T  -i-  1  1  1 

—  tOQon  oeaio 

é 

lÛ -*  ^  ^  t^  t^ -^ 

•o  X  ê  >b  lo  «p  ô 


to  94  «  X  e<  94 19 

—  MÔ  6  — — -^ 


—t  X  c  —  —  c  91 

a  à  s  xè  X  r- 


-,   :« 


5^  =&; 


•«se  ^-^ 

ai  It" 


:    :fi 


S-S  îl-ç 


■<      < 


1 


DIET  AM)  DIETETICS 

constitutes  the  Lfe,   the    fiiiictioii   of    tlie    nuwcular   organ 
lost. 

Becaase  this  phenomenon,  wliatever  may  be  its  cause  or  i 
mechanism,  uoiLsLsts  simply  in  tlie  jiower  to  convert  energy 
from  its  passive  elicmical  form  into  it.»  active  meclianical 
form.  The  same  thiiifr  applies  to  hltvous  t-entres.  Energy 
there  is  traiLslat^d  into  feeling  or  thought  hut  it  is  not  exhausted 
ill  the  procew.  The  energy  which  is  exp(.>,nded  in  the  produc- 
tion of  thought,  judgment,  comparison,  reasoning,  still  continues 
to  cxifit  and,  as  Atvvater's  figures  go  to  sliow,  is  found  again  ua 
diminished  at  it«  exit  from  the  brain.  This  is  true  even 
the  psychic  phenomena  of  cnnseienee,  judgment  or  will  power. 

Atwatcr  made  one  of  these  experiments,  which  lii-sted  six  days 
to  find  out  the  infJueueu  of  those  psyehie  phenomena  on  the 
balance  of  energy.  ^B 

A  young  American  student,  aged  26,  was  put  into  thsH 
respiratory  ciiamlKir.  The  lir.st  period  of  two  days  was  devoted 
to  muscular  exercise.  During  the  second  the  subject  remained 
in  bed,  eating,  sleeping,  and  making  only  necessary  movements. 
He  devoted  the  two  last  days  t(j  the  study  of  physics  and 
pure  mathematics.  During  these  thtx>e  periods  the  subject 
received  an  unvaried  diet.  In  each  case,  mechanical  work,  rest  or 
intellectual  work,  the  ((uantity  of  heat  proceeding  from  the  appar- 
atus corresponded  rxnctitj  to  the  iimoiinl  iiitrudiiad  bij  the  foods. 

If,  therefore,  the  mechanical  acts  had  disap|>cared,  transformed^^ 
by  tlie  dynamo  into  their  equivalent  in  heat,  the  psychic  acts— ^B 
or  their  resultants,  compari.>?on.  judgment,  memory — would  have^ 
{tersistod  without  having  sensibly  borrowed  ariythitig  from  the 
energy  sujiplied  by  food.  ^m 

In  sununing  up  ail  the  experinienta  made  up  to  the  prcsen^| 
titne,  that  is  to  say,  lôô  days  j)a.s.s«l  by  subjects  in  the  calorimeter, 
Atwater  is  able  to  affirm  tluit  450.01)1)  tîalories  thus  collectetl  by 
liim  in  the  course  of  the  activity  of  subjects  under  examination 
represents,  to  nearly  50  Calories  (allowing  for  a  slight   expari-  „ 
mental  error  of  one  eight-thousandth)  all  the  energy  introducoéiH 
into  the  calorimeter  under  the  form  of  food.  ^^ 

At  water's  researches,  as  the  abov-e  table  shows,  demonstrate 
cx/)erimentally  that  life — that  is  to  say,  the  oidered  succfttsion  of 
functional  acts  necessary  to  the  ])reservation  of  the  individual 
and  to  the  harmonious  working  of  his  organs — in  its  various 
inaiiifeatations,  does  not  c<»nsume  any  portion  of  its  material 
energy,  and  i.s  therefore  not  etjuivalent  to  it.  ^H 

From  quite  another  j)oint  of  view,  these  experiments  establislr^ 
the  fact  that  the  average  udult  man,  weighing  from  i]0  to  70 
kgs.,  hving  at  «use,  at  a  tenijH-rature  of  about  1?"  (.'..and  lakiiuj 
care  to  avoid  all  work  and  all  unnecessary  movement,  requires 
about  2,250  Caloriea  per  day — that  i«  to  say,  33  Calories  per  kg. 
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It  was  seen  in  the  preceding  chapters  that  an  adult  living  in 
the  open  air  and  taking  moderate  exercise  without  actual  work, 
has  need  of  38  to  39  Calories  per  day  for  every  kg.  of  his  weight. 
This  slight  excess — five  to  six  Calories  per  kg.  in  the  case  of  a 
njun  who  lakes  a  little  exercise — is  perfectly  reiusonahle. 

The  exjK^riments  of  Atwater  jicrtiiit  of  the  amount  of  alimentary 
waste  cause*!  by  lahour  to  Ik?  calculat<?d  directly  and  with  pre- 
cision. They  show  that  f(ir  a  moderate  amount  of  work,  not  ex- 
oessive,  of  eight  hours  per  day,  a  supplement  of  about  1,41)0  Calories 
is  necessary.     We  shall  return  later  to  this  important  jwint. 

These  interesting  oljservations  have  also  |>ermitted  us  to  prove 
by  means  of  experiment,  a  fact  which  hati  alrtNidy  been  established 
in  an  abstract  form,  namely  that  tlie  transformation  of  food  into 
its  o(juivalent  in  energy  is  independent  of  the  nature  of  the 
intermediate  physical  states,  whether  chcmicitl  or  vital.  If  the 
subject  under  experiment  changes  neither  in  nature  nor  in  weight, 
this  transformation  must  be  the  same  as  that  which  would  be  pro- 
duced by  theee  foods  if  they  were  transformed  in  the  calorimeter 
into  the  excretory  product*)  reje«"ted  by  the  hving  subject. 

In  the  hght  of  these  e.xperiments  it  is  now  possible — jx^rhaps 
for  the  first  time  with  accuracy  in  the  case  of  man,  at  least — 
t<)  regulate  the  balance  betweeiv  the  various  animal  functions  : 
the  quantit}'  of  oxygon  consumed,  of  carbcmic  acid  and  water 
produced,  of  proteid  matters  and  fat  lost  or  gainetl  in  each 
case  of  the  subject,  and  the  comparison  Ijetween  the  amount 
of  latent  energy  lost  and  that  of  the  caloric  energy  produced  in  the 
same  period  of  time,  lliose  gains  or  losses  of  albuminoids  or  of 
fata  are  given  in  columns  11  and  12  of  the  above  table.  It  will 
be  seen  that  the  loss  in  proteids  has  remained  almost  unchanged, 
whether  the  subjc<'Us  under  ex|X(riment  were  at  work  or  in 
repoHC,  the  variation  l)eing  from  only  3-5  to  5  grins,  a  day. 
This  merely  indicates  that  the  dietetic  regime  of  those  particular 
patient*»  wiia  poor  in  nitrogenous  matters.  But  a  characteristic 
point  is  that,  during  repose,  they  all  stored  up  fat  wliich  they  as 
invariably  lost  during  work,  the  average  quantity  being  33 
gnns.  ill  excess  of  what  they  received  by  means  of  food.  This 
is  an  experimental  illustnition  of  the  formula  that  work 
originates  in  the  destruction,  not  of  the  muscular  Inxiy,  but  of 
the  fat*)  and  other  ternary  matter». 

The  experiment*)  of  Atwater  once  more  established  the  fact,  as 
proved  by  Bousaingault,  Pettenkoffer  and  C.  \'t>it,  that  almost 
the  entire  quantity  of  nitrogen  contained  in  the  food  of  a  healthy 
animal  is  found  again  in  ita  excretions,  Uquid  and  solid. 

The  observations  of  the  same  authority  have  given  more  exact 
figures  than  any  previously  pubUshe<i  with  regard  to  the  propor- 
tions in  which  everj^  kind  of  alimentary  principle  is  utilized  by  a 
man  in  health.   These  figure*»  arc  given  on  p.  59.     They  show  tliat 
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every  alimentary  element  yields  different  quantities  of  heat, 
according  to  whether  it  is  of  animal  or  vegetable  origin,  and 
according  to  the  régime  to  which  it  contributes. 

The  table  on  p.  43  gives  the  coefficients  of  utilization  for  every 
food  and  for  every  alimentary  principle,  whether  albuminoid, 
fat  or  starch,  the  coefficient  varying  with  the  régime.  We  shall 
return  to  this  point  in  the  following  chapter. 

Finally,  Atwater's  experiments  definitely  establish  the  fact 
that  certain  substances,  reputed  by  certain  authorities  to  be 
toxic  in  their  properties  and  by  others  to  be  at  least  useless  and 
non-aUmentary — alcohol,  for  instance — are  consumed  almost 
entirely  in  the  economy,  while  others,  on  the  contrary,  although 
combustible,  are  not  utilized  by  the  economy  in  the  production 
of  energy,  but  exercise  a  stimulating  influence  on  the  nerves. 
We  shadl  return  to  these  interesting  points  in  Part  H  of  this 
Work. 
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AUMENTARY  EQUIVALENTS — I80DVNAMIC  RATIONS — UMITS  OF 
MCTrAl,  SlBSTITlfTION  OF  ALIMENTAKV  PRINCIPLES — INDIS- 
PENSABUî    MINIMUM   OF   ALBUMINOIDS 

WE  liave  witaWisliwi  hy  difforcnt  n«'th(j<l«  ttic  ratiuii  of 
iiuiintoinnrr,  that  is  tii  aay,  the  average  aliinenlary 
rali(»ti  of  civilized  man  iiviiid  in  health,  in  a  tenii>erat<>  eliinate 
and  in  a  state  of  ea«c,  or  al  least  of  relative  ea.se.  liefore  examin- 
ing how  tliis  ration  .should  Iw  varied  aeeoixling  a»  the  subject 
hv08  in  a  glacial  or  warm  temperature  ;  whether  he  works  instead 
of  resting  ;  whether  he  is  a  child,  a  yrtung  or  an  oltl  man,  in  gnod 
lieaith  or  an  invalid,  etc.  ;  it  is  right  to  a.sk  if  the  daily  ration 
and  the  manner  of  feeding  generally  adi>[)ted  would  not  result  from 
unnatural  habitas,  from  customs  which  have  heconu'  gradually 
vitiated  ;  if  the  manner  of  feeding  adopted  by  luimait  aggluincr- 
atioiLs,  by  populations,  by  towns  like  Lomloii,  Berlin  or  I'aris, 
cannot  be  advantageoasly  modiHe<I  and  made  ]x>rfect,  and  by 
what  character  one  coukl  ret;ognize  the  benefit  established  by 
these  modifications,  whetlier  in  the  quantity  of  the  food  or  in 
its  character. 

It  appears  to  me,  that  in  order  to  solve  this  delicate  problem, 
there  are  two  incontestal)le  principles  which  should  enlighten  and 
guide  us.  The  first  is  that  the  daily  ration  ought,  in  every  case, 
to  bring  the  individual  the  amount  of  energ;v'  ituiisjK'nsabie  to 
the  carrying  on  of  liLs  functions,  and  that  from  this  point  of  view 
ail  modifications  of  diet  or  substitution  of  one  principle  for  another 
ought  to  be  equivalent  ;  the  second  is  that  all  change  in  diet,  in 
(luantity  or  quality,  should  have  an  a  guarantee  of  its  utility,  or 
at  least  of  its  harmlewsness,  the  maintenance  in  a  state  of  health 
and  of  functional  activity  of  the  individual  or  of  the  comnmiiities 
which  have  adoptetl  it. 

I^et  us  first  ajtcertain  what  are  the  alimentary  «luivalences  of 
the  energy  whicrh  they  reprt^sent. 

Isodynamic»  of  Alimentary  Rations. — Tiie  quantity  of  useful 
energy  put  at  the  disposal  of  the  animal  by  each  food,  is  measured 
by  the  number  of  Calories  produced  in  the  ec^onomy  by  the  com- 
bustion or  destruction  of  the  whole  of  this  food,  which  is  really 
al>6orlxHl  in  the  intestines. 

The  utilizable  alimcntarj'  energy  of  the  total  ration  is  measured 
by  the  sum  of  the  partial  energies  thus  determined,  and  can  be 
espretMed  in  Calories. 
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Whatever  tlieir  relative  oompositioiis  may  be,  two  alimentary 
rations  will  be  called  isodynamic,  if  their  totiil  energy  currespondsH 
to  the  same  number  of  Calories  thus  calculated  (liiAiicr).  '^Ê 

The  quantities  of  two  or  several  alimentary  principles  will  be 
called  isofii/mimk,  or  istxiyuamically  equivalent,  when  by  their 
combustion  or  the  definite  modifications  undergone  in  traversing 
the  body  of  the  animal,  a  simUar  amount  of  disposable  energy  will 
result.  fl 

lieciprocally,  if  the  animal  does  not  change  in  weight  or  jx?r-™ 
ceptibly  in  chemical  constitution,  a  certain  quantity  of  an  element 
(sugar  for  example)  can  be  replaced  in  its  ration  by  a  ipiatitity 
of  some  other  element,  such  as  fat,  starch  or  albumin,  so  that  a 
similar  amount  of  energy  under  the  f<inn  uf  heat  or  exterior  work 
is  produced  in  both  cases.  Ifuxlyiutinic  ijMtnliiies  is  the  name 
given  to  the  alimentary  principles  which,  under  these  conditions, 
can  be  mutually  replatnxi.  According  to  Riibner,  the  quantities 
of  the  following  alimentary  principles  are  isodynamic  : —  M 


Fat  .     .     .     . 
MuscuJar  albumin 
I^guinin 
Cane-sugar 
Glucose 


QtuDtitics  dattroyed. 


OoirespoiMUnghMt  produced 
in  the  OrgmoiMu. 


lOOgrms. 
243     .. 

257  „ 
234  „ 
256     „ 


030  Cals. 
do. 
do. 
do. 
do. 


On  the  other  hand,  a»  we  have  said  in  Chapter  VI,  coneernirigi 
the  measure  of  alimentary  energy,  Atwater,  slightly  correcting} 
Riibner's  figures,  arrived  at  the  following  result*,  which  indicate  ' 
the  number  of  Calories  produced  in  the  system,  varying 
accordttig  tn  the  fvrigin  of  the  food,  by  the  dissimdation  o£j 
1  grm.  of  ahmentary  matter  ; 


I 


Proteid  matters 


/  Animal 


acUcjU  rnloriflc 

(■<M'fflri<iUt(N. 

4  25Cal8. 

366 

ffl 

400 

896 

835 

890 

400 

300 

Food  '  Vegptablo 

f  Animal 
Vegetable 
Mixed 
Starchy  matters 
Assimilable  sugars 

Furnished  with  these  prac^tical  coefficients,  if  one  would  know 

the  a:  isodynamic  (ju.mtities  of  each  fif  the  alimentary  principles, 

for  example  those  which,  in  ]ja.ssing  tbrougii  the  economy,  will 

produce  lOO  Calories,  representing  by  M  the  coefficienta  above^ 

we  shall  have  in  oat:h  case  : 

100 
xM  =  100  henco  a-  =    »r  • 
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By  applying  this  formula,  we  shall  ohUiin  tht>  following  table 
of  iaodynaniic  quantities  of  each  of  tin-  alimt-ntary  principles 
able  U)  produce  100  utilizable  Calories,  while  passing  through  the 
I'.ninial  organism. 

QuantiMc»  iiroduring 

100  Calolira 
whilr  hcia^  destroyM 
In  llie  system. 

ProUid  maUtra  of  animal  origin  23'53  gmiB. 

„              „           vegetable  origin  28' 1 9  „ 

„             „          miitd  origin   ....  2.'5'0  „ 

Folly  maUrrê  of  animal  origin  1 1  °  1 8  „ 

„             „       vegetable  origin  .                              .  1 1  '97  „ 

.,             „       mixed  origin      ....  11  "23  ., 

Starchy  matter»             ......  25'00  ,, 

Atrimilable  »ugara                .....  27'78  „ 

In  all  these  calculations  one  must  rcmemljer  to  deduct,  in 
practice,  the  somewhat  variable  fraction  for  each  alimentary 
principle  which  is  not  utilized  in  the  intestinal  tube,  and  which, 
in  the  case  of  mixed  foods,  diininislies  the  result  of  the  general 
calculation  by  about  55  per  cent,  according  to  Riibner,  and  45 
per  cent,  according  to  Atwater. 

The  vsodynimic  régimes  l>eing  those  which  produce  by  destruc- 
tion, quantities  of  equivalent  energy  in  the  economy,  it  is  easy 
to  estimate  them,  as  we  have  just  seen,  by  using  Riibner'a  or 
Atwater's  coefficients. 

But  are  the  isodynamic  régimes,  composed  according  to  the 
rules  which  we  have  just  considered,  equally  efficacious  I  In 
ptvrticular,  can  a  considerable  quantity  of  fat,  sugar,  starch  be 
replaced  isodjTiamically  in  the  aliincntary  region,  the  one  by  the 
other  in  Lsodynamous  quantitie-s  and,  alwve  all,  can  they  be  re- 
placed by  their  isodynamic  weights  of  albumin,  and  reciprocally  ? 

This  question  is  of  great  practical  and  theoretical  interest. 
I'ritfiicul,  becau.sc  the  market  value  of  each  kind  of  food  differs 
according  to  it«  origin  ;  the  cost  of  albumttioid  foods  used  by  man 
and  animals  \a  generally  much  higher  than  that  of  fat  or  starchy 
foixis  calculated  by  isodynamic  weight,  and  because  the  net  cost  of 
ahmentary  régimes  inHuencc  in  a  large  measure  the  composi- 
tion, the  «juantity,  and  in  consequence  the  efficacy,  of  the  régimes 
generally  fulopted.  Tkwrtliad,  because  it  is  imixirtant  to 
know  :  1st,  if  there  Ls  a  minimum  of  albumiiioid  matter  below 
which  normal  ahmentation  is  impossible  and,  in  the  case  where  it 
exists,  to  what  physiological  necessity  this  minimum  responds. 
2nd,  in  the  case  whefe  substitution,  at  least  partial,  of  the 
pmteid  element*  would  be  possible,  it  is  necessary  to  determine 
in  what  measure  and  {)roiK>rtion  the  nitrogenous  fats,  sugars  and 
starchy  matters  can   mutually  replac-e  themselves. 

A-^  hafi  already  boon  said,  it  is  not  possible  for  an  animal  to 
create  tlte  whole  of  it»  constitutive  albuminous  elements.     On  the 
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contrary,  it  continually  destroyK  those  of  which  it  is  formed,  and 

the  iiicfKSiint  secretion  of  uvea  i.s  a  jironf  fif  lliis  diNsiniilation.  It 
i.s  then  iR-icssarv  foi'  )is  tn  |»nivi(3t' theanimal  with  tlie  alhurninoids 
wliich  it  ciiniiut  do  without,  iind  which  it  L'iiiitKjt  manufacture 
with  the  flit  elements  or  the  carho-hyilratcs.  even  if  the}'  are 
ac(:om|)anie<l  hy  nitri)tfi'noiiH  orgaiiie  products  nearest  to  the 
alhuminoid  bodies,  or  tiie  more  or  less  complex  amides  such  as 
tyro.-iin,  jeiiein,  glutamin,  asparagin,'  etc. 

If  the.se  alhuininoid  matters  are  necessary,  are  they  sufficient  ? 
Provided  that  an  iuiimal  is  fetl  with  a  sui>prabundance  of  muscidar 
flesh,  for  e.\anij>le,  is  it  possible  to  entirely  abolish  the  non- 
nitro}{ciious  tei'nary  .substances,  suj^ars,  starclie.s,  fats  ?  C. 
Voit,''  ('.  Voit  and  Biselioti'.  PettenkotTcr  and  Voit,^and  Pfluger* 
have  tried  to  feed  dogs  witii  lean  meat  only.  They  have  suc- 
needed,  and  the  animals  have  often  lived  under  these  conditions 
for  several  months  and  have  even,  diuing  this  period,  done  a 
con-siderable  anuiunt  of  work.  But  all  these  experimenters  have 
remarke<l  th.it,  in  this  case,  the  (piantity  of  nniscular  tlcj^h  neces- 
sary to  nourish  the  animsd  while  kee|Hng  up  its  weight  Ls  very 
considerable,  a  great  part  of  the  foi»d  being  destroyed  and  unassi- 
mihited  in  ortler  to  reproduce  the  fat  which  always  tends  to 
flisajipear  and  the  sugar  which  i.s  incessantly  consumed  in  nnis- 
cular contraction.  If  one  further  lncrea.ses  the  quantity  of  meat, 
it  is  thrown  out  in  nature,  as  the  analysis  of  tlie  fieces  and  the 
proportional  non-absorption  of  nxygen  indicate  This  isdemon- 
strattïd  by  the  following  (igures,  for  which  we  are  indebted  to  C. 
Voit  : 

EmUOUMENT    OB   LoSS    OF    TUK    JCCONUMV    (J)0G)   BUBkUTTlCO    XO    AS 

Exclusive  Dibt  of  Lean  Meat. 
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'  W'oiMkiii  mill  .Miiiik  l)ii\(j  »hown  that  aspiiratfiii  poaaesses  un  economic 
ni'liim  nvor  the  rxinlin^»  >illiiiiiiiiiiiiiJK,  liut  it  ciiiiiiul  replace  them.  M. 
I''i<iui't  hiw  cstiililinhi-il  (i'l  "ly  liiliorvilory)  lliiit  the  timides  derived  from  tlio 
very  I'tin-fiil  hyilnilynirt  of  the  alhtimiiKiiilH  eoiilil  im  longer  replace  them. 

»  Zfiuch.  /.  IlioUni..  Bd.  V,  pp.  344,  444  ;   Bd.  X.  p.  'i'ia. 

3   Ibid.,   Ud,   VII,  p.    l:i3.  *  Annales  of  Pflùger,  Bd.  I,  p.   98. 
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These  experiments  show  that  it  has  been  possible  to  keep  a 
dog  (weight  35  kgs.)  in  a  state  of  albuminoid  or  nilrogenoue  equili- 
brium whilst  feeding  hin>  with  meat  only,  but  to  do  this  it  was 
necessary  that  the  (piantity  given  should  l>e  as  much  as  1,50() 
grms.  a  day  ;  whereas  with  a  normal  mixed  diet,  530  grnis. 
only  of  muscular  Hesh  sufKces  for  a  miui  of  twice  the  weight. 
The  numtiers  show  also  that,  procetnling  from  l,5(J<)  to  1,800 
grms.,  if  the  muscular  tis.sue  freetl  from  fat  Is  still  iticn'a,st'd,  the 
animal,  far  frc)m  proKting  by  it,  loses  the  albuminoid  nitrogen 
whilst  gaining  a  little  fat. 

On  the  other  hand,  we  see  that  if  the  oi^anism  of  the  subject 
studied  had  formerly  been  submitted  to  a  diet  poor  in  proteid 
matters,  his  daily  loss  in  iiitro)L;eii  would  be  diiiiiiiisbed  and  from 
that  time  a  smaller  (jimiitity  of  iilliuininoids  wnuld  suHice  to 
maintain  the  nitrogenous  fi|uililiriHtti.  Hrielly.  the  riiaiiitcnance 
of  this  equililtrium  is  the  oiflinary  function  of  the  animal.  If  it 
has  lieen  previously  impoverished  in  albumin,  it  will  lose  a  little  of 
it  each  day,  anda  mitiimum  ipiantity  of  alitiienlarA' contributions 
will  cover  thus  loss  ;  if.  on  the  contrary,  Ix-forc  the  cxijerimcnt,  it 
had  receive<l  an  abundant  i|uantityof  tiitrogenized  foods,  and  so 
acquired  as  much  nitrogen  iw  it  could  )iossibly  store,  the  gain  in 
nitrogen  would  oidy  Ix'  very  slight  or  nil,  and  its  lo.sses  would 
vary  very  nearly  at  will  with  tbiMiiiantitit-s  of  alimentary  albumin- 
oid».    This  is  indeetl  the  n-.Hult  cif  ('.  Voit's  e.\|)erimeiits. 

The  minimum  ration  of  albumin  neces.sarv  to  maintain  tlie 
nitrogenous  equihbrium  of  the  subjet't,  dejx'nds  on  liLs  present 
state  and  his  former  mctliod  of  nutrition,  and  the  exiK^riments 
made  relative  to  this  determination  slumld  otdy  Ix-  i>erformed  on 
subjects  in  perfect  health  who  have  Ixx-n  normally  fetl  for 
several  days  and  whose  weight  does  not  vary. 

We  see  how  nnich  these  conditidus  tend  to  real  doubt,  and  how 
much  uncertainty  and  dithi'ulty  is  presented  by  the  method  of 
Kxing  the  nutritive  balance  accurding  to  the  conditions  which 
maintain  the  nitrogenizetl  and  carbonated  etiuiUbrium  nf  the 
subject  we  experiment  upon. 

But  there  are  still  other  causes  of  indétermination. 

IJy  a  mechanism  which  in  a  measure  escajx-s  us,  the  animal, 
whether  it  receives  it  or  not  by  its  foods,  teniLs  always  to  store  up 
a  rcwerve  of  fat.  If  then  this  is  already  sufficient,  the  quantity 
of  albumin  stored  up  by  an  exclusive  or  preponderant  diet  of 
lean  meat,  will  increa.se  more  than  if  the  aninu\l  had  already 
exhaiLsted  its  fats.  In  other  words,  a  smaller  quantity  of  albumin 
will  be  necessary  to  the  fat  animal  to  attain  it«  nitrogeaized 
e<|uilibriura. 

Fat  cserci-ses  then  an  economic  action  on  the  consumption  of 
alimentary  matters.  An  average  ration  of  meat  which  maintains 
the  nitrogenizt^d  equilibrium  will  cause  at  the  same  time  a  deposit 
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of  muscular  flesFi  and  fat,  if  one  adds  to  the  régime  an  excess  of 

tliese  latter  materials. 

Reciprocally,  an  excess  of  flesh  food  will  increase  the  fatty 
reserves  by  tlie  same  quantity  of  body  fat  introduced. 

But,  whatever  may  be  the  initial  state  of  the  organism,  feeding 
exclusively  on  albuminoids  cannot  ctntriliutc  long  to  increase 
the  reserves,  whether  pruteid  or  fat,  of  the  animal,  and  a  diet  com- 
posed exclusively  of  Hesh  soon  becomes  repugnant  aiul  injurious. 
The  same  thing  happens  in  a  man  a.s  in  a  dog.  ExjxTinicnting  on 
himself,  J.  Ranke,  who  was  fat  and  relatively  poor  in  flesh,  was 
able  to  take  during  two  days  2,(>00grms.  of  meat  in  twenty -four 
houi-s,  but  from  the  third  day.  although  well  served  and  apf)ctizing 
in  appearance,  tlie  meat  provoked  nausea,  headache,  and 
he  could  only  absorb  about  1,280  grms.  These  (|uantitie8  of 
albuminoids  would  have  been  less  nauseating  if  Ranke  had  l>ee.n 
thinner  and  if,  by  ver>'  active  phyaical  exercise,  lie  had  con- 
stantly burnl  u])  tlie  fats  which  that  incessant  advent  of  com- 
pound proleid  matters  in  excess  tended  to  accumulate  in  his 
tissues. 

All  the  albuminoid  substances  :  fibrin,  gelatin,  powdered  lean 
meat,  etc.,  have  le<l  to  the  same  results.  When  given  exclusively 
to  man  or  atiimnlH  {above  all  in  the  cHt-c  of  subjects  at  nst)  they 
have  not  been  able  tu  support  them  for  long,  and  great  tlifliriilty 
has  been  found  in  maintaining  the  nitrogeniaed  equilibrium  by 
their  means. 

On  the  contrary,  if  to  a  purely  meat  diet  one  adds  some  fat, 
sugar,  starch,  bread,  vegetables,  not  only  all  disgust  disapjiears.  but 
the  quantity  of  albuminoids  necessary  to  compensate  fur  the  lossts» 
of  the  economy  in  nitrogen,  diminishes  considerably.  In  a  worth 
as  we  have  already  said,  the  ternary  substances  pave  the  way 
for  the  nitrogciuKed  assimilation  and  lessen  the  dissimilation 
of  tlie  proteid  siibstunces.  This  in  what  the  following  figures, 
relating  to  Voit's  experiments  upon  himself  and  the  observations 
of  Forater,  show  : 


C.  Voit: 
I  day  , 
6  days 
Next  5  days  . 

Foreter  : 
4  days 
Next  3  days    . 


Ab«orb«d  tnmt. 


grnis. 

2000 
'JOOO 
•2n<)0 

500 

soo 


starchy 
inatt«ni. 


0 

2.™ 

0 


Fftts. 


0 
0 

250 

300 
0 


DlHlmlUtad 
«Ibunilnoidi. 


2044 
1793 
18S3 


436 
022 


Fat,  sugar  and  many  other   carbo-hydrates  favour  then  the 
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assimilation  of  proteid  substances  or  binder  their  dissimilation, 
and,  reoiprocally,  these  can  to  a  certain  point  be  substituted  for 
ternary  matters. 

Even  in  a  state  of  absolute  rest,  an  animal  destroys  a  part  of 
its  albuminoids,  and  as  it  cannot  reproduce  tlrese  substances 
entirely,  it  is  necessary  that  alimentation  hIiouUI  continually 
provide  him  with  them.  In  a  state  of  rest  and  abstinence,  even 
when  prolonged,  man  and  animals  excrete  daily  a  quantity  of 
urea  which  is  abftut  the  half  nf  that  which  they  would  throw  off 
if  they  fetl  normally.  The  result  of  this  remark  would  seem  to 
be  that  if.  in  the  ordinary  state,  107  grnis.  of  albumin  arc  suitable 
for  the  adult,  5()  to  55  grins,  ought  to  suffice  to  repair  his  nitro- 
genized  ti.ssues  if  he  remains  in  alwoUrte  repose.  But  this  is  not 
afisolutely  the  case  as  will  be  shown. 

Experience  has  shown  (hat  whatever  the  quantity  of  ternary 
matters  (sugar,  fat,  starch)  iiitrtxIuciMi  by  alimentation,  one 
never  goes  so  far  as  to  protect  the  animal  again.st  tliedissitnilation 
of  its  all)uniinoid  ti.ssues.  If  carnivora  and  tminivoni  are  fed 
exclusively  on  carbo-hydrates  or  fats,  they  perish  raj)i<lly,  nearly 
as  quickly  as  if  they  had  been  submitted  to  a  régime  of  cfiniplete 
inanition  (Magendie).  They  consume  their  nitrogen i/.ed  tLssues, 
while  sometimes  laying  up  a  small  store  of  fat,  and  die  as  if  they 
had  lx«en  starvetl.  But  as  soon  as  one  adds  to  this  exclusive 
diet  a  little  meat,  the.  excretion  of  xirea  Jimini^he-n  immediately, 
their  weight  iiiciva.ses  and  they  grow  fat.  Thus  a  small  (juantity 
of  albumin  would  apjx'ar  to  lie  sufficient  for  their  needs.  But 
tl»Ls  pi-ojwrtion  cannot  lie  inferior,  nnr  even  .strictly  equal,  to 
that  which  they  lose  during  inanition.  Munk  has  demonstrated 
this  by  giving  t<5  a  dog  with  a  diet  sufficiently  strong  in  carbo- 
hydrates and  fats,  the  ejcact  quantity  of  meat  necessary  to  repair 
its  daily  lossett  in  nitrogen.  The  nitrogenized  equilibrium  main- 
tains itself,  it  Is  true,  but  at  the  end  of  some  weeks,  the  animal 
is  seizetl  with  intestinal  troubles,  lie  can  no  longei'  digest  the 
alinientarj'  fats,  he  becomes  jiiuiidii  wl,  he  refuses  nourishment 
and  dies.  It  is  because  in  this  diet,  the  stimulant  of  the  tropliic 
centres,  meat  and  its  extracts.  Is  insufficient.  Besides,  variety 
is  wanting,  and  without  doubt,  it  no  longer  brings  such  or  such 
specific  elements  in  suflBcient  quantity  or  under  forms  which 
are  suitable  to  the  functioning  of  certain  organs. 

In  alimentation,  the  carbohydrates  can  replace  the  fats  almost 
entirely,  and,  reciprocally,  the  fats  can  be  substituted  almost 
completely  for  the  carbo-hydrates.  But  these  last  substances 
protect  the  albumin  of  the  tissues  against  dissimilation  in  a 
manner  much  more  powerful  than  a  similar  quantity  of  fats,  aa 
the  following  figures  show  : 
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Moreover,   the  carbo-liydrat«8  are  not  only  opposed  to  the 

cli.s.siiniliiti<iii  of  llif  iillminiiioids  of  the  syatcin,  but  nlau  to  that 
of  the  fats,  the  wt-iglit  of  which  they  even  c.oiilribute  to  increase. 

Siigans  and  slnrcheH  do  not  appear  to  he,  however,  absolutely 
nere.ssary.  In  certain  eajie,'^.  and  thanks  to  ciLstotn,  man  can 
nourish  iu'tnself  nlniost  exehisively  on  fat  uicjiIk.  It  is  so  with 
the  Ksfjniniaiix.  (lie  (  I'lvetdrtiidei-s.  the  Osttaks,  the  inliuljitants 
of  (lie  hmders  of  the  Red  Sen,  the  keepeis  of  the  (i<n-k.'<  on  the 
Aineriean  jiarnpjis.  who  hve  almost  entirely  on  the  prixhuts  of 
their  fi.shin;;  aiiit  tinntitig. 

The  fat  of  tlu'  nientH  whieli  they  consume  and  the  small  pif>- 
j>ortionof  frlycogeu  which  aceonipanicM  tlieni  is  suflficient  to  make 
tliem  assimilate  the  proteid  sulwtance.  It  follows  tlH>n  that  we 
cati  accu.stom  ourselves  to  live  on  fat  meat,  but  eannot  fail  to 
reeognize  tlie  fact  that  man,  hy  liis  teeth,  hia  digestive  organs, 
his  tastes,  is  omnivorous  and  frngivorous,  and  that  the  capacity 
to  live  exclusively  on  lueat  is  an  exce])tion  cifatod  hy  necessity. 

From  this  discu.ssitm  we  shall  conclude  that  if  albuminoid 
uiattens  alone  are  absolutely  iiidisj>eusahle  in  food,  their  good 
assimilation  aiul  utilization  can  only  !«■  realized  in  the  presence 
of  the  (''rnarv  IxMlies  :  fats,  sugars  and  starchy  substances. 
Thanks  to  tlicir  enmbiiiatiou  in  the  r<^lati<m  of  MH(  par1«  of  the 
Hrst  to  4(11»  to  451)  of  the  second,  the  anieual  maintains  his  weight 
and  health  with  a  tniiiiuiiim  of  atinu-utary  expense,  and  while 
ae(|niring,  as  we  shall  see,  the  maxirrumi  of  resistance  to  ilhie?is 
and  of  pnHluction  in  met:hanical  tabiair. 

fs()fflyro/tic  and  Lsoflynamir  Regimes. — M.  fîiiauveau,  basing 
his  theory  on  his  rotnarktible  observations  which  show  that  only 
glucose  which  burns  in  the  working  muscle  is  the  direct  and 
nearly  imiijue  principle  in  the  prixlut-tion  of  mechanical  energy, 
consideix  that  the  ''ijuimhnrc  of  foods  from  the  standjxjint  of 
their  capatiihty  to  furnish  work,  ought  to  Ik-  caleulatt'd  according 
to  the  (juantity  of  glucose  that  these  focnLs  are  able  to  contribute 
to  produce  in  the  economy.  The  figures  of  Riibner  and  .\twater, 
proportional  only  to  the  calorific  energy  furnished  by  the  foods, 
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are  in  the  08tiinatiiin  of  M.  Chauvoau,  only  isothfrmic  coeflicienta  ; 
the  real  isodijnamic  coefficicntit  sliould  Ik-  i'alculat«d  according 
to  the  isoglycogenic  power  of  ennh  alimentary  principle.  I 
give  l)elow  the  isoglycogenic  weights  of  the  fundamental  prin- 
ciples, according  to  tliis  author,  (Compared  with  their  is(Klynamic 
weight*.  The  i^othermic  and  isiKlyaamio  ciH-rticients  of  fat  being 
the  highest,  wc  will  take  this)  as  our  unit  in  both  cases  : 


I 


bodyumlo  wclghU. 

Iioglyotak  welghU. 

Albumin 

Fat 

8t«roli 

Saochoruaa        .... 
Gluooee       

2-35  grammes 

100 

229 

235 

255 

2  01   grammes 

1  00 

14fi 

153 

161 

Thus,  aeeording  to  M.  ('hauveau,  1  grtn.  of  fat  or  1-53  grni.  of 
saooharose  would  Ik>  able  to  prinliice  in  the  sv^^tem.  the  first  by 
o.xidation,  the  8e<'ond  by  retluotion,  the  qiiniitity  of  1<>I  K'"*-  o^ 
glucose  or  1-45  grni.  of  glycogen.  In  the  liglit  of  thi.s  fad  these 
quantities  are  isoglycogenic  and  iModymnnir.  They  would  be 
also  i.<io<lynnmous  with  2-01  gr.  of  albumin,  a  quantity  which  can 
produce  by  conibu.stion  in  the  economy  1  grm.  of  fat. 

The  iîtodjaiamic  value  of  a  fmxl  according  to  M.  Ciiauveau, 
should  equal  in  weight  eacii  of  its  constitutive  principles  multi- 
l)lied  by  its  iaoglycosic  equivalent.  It  will  thus  lie  seen  :  Ist, 
that  tlie  i.soglycoaie  équivalentes  of  .M.  ('hauveau  appear  somewhat 
vague  :  2nd,  the  very  principle  which  he  urges  does  not  seem 
to  have  been  eonelasively  demon.strated, 

Minimum  Quantity  of  Alhuminoidx  Necessary  to  the  Daily 
Ration. — We  have  jiLst  seen  that  the  albuminoid  substances 
cannot  Ik*  supplemented  in  the  alimentary  ration,  but  that 
accorilirig  to  the  actual  .stale  of  the  subject  and  tiie  nature  of 
the  ternary  bodies  which  enter  into  his  regime,  tlie  nitrogenized 
etpiilibrium  can  maintain  itself  with  quantities  of  very  different 
proteid  mattt>rs.  Owing  to  this,  F.  Hiivchfeld,  who  weighed 
73  kgs.,  was  able  to  plac«>  hinuself  in  a  nitrogenized  eijuiUbrium, 
thanks  to  a  diet  wliich  only  containe«l  43-3  grms.  of  albumin,  a 
«lay.  but  on  condition  that  he  took  at  the  same  time  165  gnna. 
of  butter  and  .350  grms.  of  carbohydrates.  Again,  in  two  sub- 
jects weighing  res[)ectivcly  (14  and  65  k^fs.,  KlenqK-rcr  was  able 
to  maintain  the  nitrogenized  cqiiililirium  with  ai\  exjiense  of 
30  grms.  of  albumin  only,  while  administering  daily  the  excessive 
quantities  of  262  grms.  of  fat,  4t)6  gnus,  of  carbo-hydrates  and 
199  grms.  of  alcohol. 

Thus,  with  some  e.xccptional  diets,  we  can  greatly  vary  the 
qtiantity  of  proteid  matters  sufficient  to  maintain  the  nitro- 
g<-nize«l  equilibrium. 
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On  the  other  hand,  it  has  been  shown  that  it  is  a  matter  of 
some  importance  whether  these  albuminoids  are  of  animal  or 
vegetable  origin.  The  intestinal  utilization  of  the  latter  is  only 
eighty-seven  hundredths  or  even  eighty-three  hundredths  of 
that  of  the  former.  Thus,  it  is  essential  to  distinguish  between 
the  two  when  calculating  the  maximum  quantity  of  albuminoids 
necessary  in  twenty-four  hours. 

With  so  many  causes  of  variation,  it  would  be  better  to  consult 
the  facts  once  more  before  fixing  the  minimum  of  albuminoids. 

During  the  Siege  of  Paris  (1870-71),  the  quantity  of  albuminoids 
absorbed  by  the  population,  to  a  large  extent  deprived  of  meat, 
vegetables  and  bread,  was  certainly  less  than  half  of  the  usual 
quantity,  the  official  ration  was  indeed  fixed  at  30  grms.  of  horse- 
flesh and  120  grms.  of  bread  of  a  very  bad  quaUty,  foods  to  which 
each  inhabitant  could,  if  he  had  any  supplies,  add  a  little 
fat,  rice,  various  preserved  fruits,  wine,  alcohol,  etc.  With 
such  a  severe  ration,  the  general  health  of  the  healthy  part  of 
the  population  was  well  maintained  in  spite  of  a  rigorous  winter 
and  various  epidemics.  The  battalions  of  soldiers  guarding 
the  trenches  during  the  very  cold  months  of  December  1870, 
and  January  1871,  formed  of  young  men  of  21  years,  badly 
clothed,  giving  themselves  up  to  work  often  very  laborious, 
received  the  following  diet  as  I  have  ascertained  from  the  note- 
books of  the  Administration  which  distributed  the  provisions. 
I  have  completed  these  data  by  including  smaU  purchases 
of  food  which  these  young  soldiers  added  themselves  to  their 
meagre  rations.  I  give  below  the  result  of  my  inquiry  on  this 
subject  in  tabular  form  : 


Food  per  dajr. 

Weight  ol 
the  fresh 
aliments. 

grms. 
175 

80 
250 
250 

20 

301 

25/ 

20 

20 

125    ) 
75(-)i 

ProUid 
matters. 

grms. 
35 

44 

17-51 
22  5 

33 

828 

Fats. 

Carl>o- 
hydrates. 

Freah  meat  (or  100  grms.  of  pre- 

■ervoci  -moat) 
Rice  (or  beans,  very  seldom)    . 
Soldiers'  bread  .      ... 
Biscuit     ....'.... 
Kat 

grms. 
946 

04 
285 
19 

31-70 

grms. 
0-87 

64 
261-9 

CufToe  (officially  delivered) 
„     (bought  by  the  mon)  . 

Sugar  (officially  delivered) 
„     (l)ouglit  hy  the  men). 

Wine               

Brandy 

6-60 
39 
96-4 

Totals 

457-4 

Thus,  altliough  suffering  a  little  from  hunger,  but  generally 

'  Wine  and  brandy  are  calculat<>d  here  in  corresponding  carbo-hydrates, 

82 


MINIMUM  OF  ALBUMINOIDS  NECESSARY 


in  good  health,  theae  young  people  were  able  to  withstand  a  very 
cold  winter,  with  about  83  grms.  of  albuminoids,  the  proixirtion 
of  animal  orijjin  per  day  Vtoing  35  unnn.  only.' 

The  tottil  of  their  ration  eorresjM»ndf(l  to  2,470  Calories. 

According  to  the  composition  of  ]Kirticins  and  lialf  portions 
distributed  to  the  workmen  fioquent jiiji  the  ptpiilur  rt'niuurants 
of  Berlin.  Hirsclifi'id  thas  estinnates  the  average  nourlshnient 
of  the  poor  population  of  Northern  Ckromny  : 


Dklly.i 


Principal  n-pft-st  (from  12  to 
i  o'cl>K-k  ;  liiilf  portioita) 

Bread 

Fat  and  butter  .... 

ChpTort 

Cofft*»*  in  tho  morning  »ind 
«uiip  in  the  ovoninK 


AwnmD  I  Xttntfi 

wrixht     '     weiglit 

inobt      I        dry 

tuii«uueni.,iiulictûuce«, 


grma. 
«SO 

(too 

80 
GO 


grms. 
ISO 

390 


ToUU    .      .      f 


1      Albu- 
mlnotd 
niiitten. 

rati. 

grnw. 
IS 

6 

72 

3 

4 

100 

grms. 
-la 

41 

1       14 

K 

88 

Oubo- 
hydnta. 


grms. 
80 


300 


dO 


440 


This  population,  generally  heallhy.  apjieara  tlien  to  .satisfy 
its  daily  expenditure  with  an  alimentation  in  which  we  find 


only  88  grms.  of  albuminoids  daily.     The  ration  so  constituted 
would  give  2.800  utilizahle  Calories.' 

On  the  other  hand,  the  statistics  collecttnl  by  Payen  show 
that  in  convents,  amongst  tho.se  who  lea«l  a  sedentary  life  without 
the  power  or  will  to  increase  a  dietary  strictly  sutticicnt,  provided 
they  ilo  not  undertake  any  fatiguing  wfirk,  gooil  and  even  flour- 
ishing health   is   maintained,  except  for  a  number  of  ga.strtc 

'  It  is  nwtwaory  t<i  add  daily  almut  10  jjrrna.  cf  iilhinninnid»  twrrowcd 
from  tlu^ir  lisauoa  and  proportiunitl  to  tlicii-  (■nuiriution,  wliicli  iinioiints 
Altogether  to  WS  gnim.  of  lùbiiiiiinoidH  p<*r  day. 

'  An  cBtinmto  foundnl  on  tht<  food  «if  the  workman  of  Berlin  in  the 
popular  roHtiïurnntA.  He  getu-ntlly  takes  ii  half  ration  to  «hirh  he  adds 
a  little  liread,  liutter  and  ehwHi',  pliiH  i-ofTe<>  in  the  nioniing  and  smip  in 
the  evenini,{.  The  half  ration  in  the  middle  of  the  day  i«  eoriipi>i«Hl  of 
aImhiI  ôtM)  ^rim.  f»f  white  haricot  IteanH,  potatrKW  and  hiH^f  ;  or  5(Ui  gi-iiuj. 
of  IH'U»,  potat<M»«  and  pork  ;  or  5(10  griiis.  of  IIhIi  and  potatoes  ;  or  tlOO 
grnw.  of  fat  itoiip  with  strips  of  po-sto  and  ImihHl  beef. 

'  In  n'olity.  the  fat  and  buttt>r  have  been  arbitrarily  brotight  by  Hiraeh- 
feld  to  the  total  amount  of  72  grms.  beKidcs  some  'iS  grms.  of  the  midday 
repast  and  4  gnns.  of  the  evening  soup.  1  believe  that  this  amount  of 
72  grms.  is  to<j  high,  the  Gcrnuin  workman  not  as  a  rule  receiving  100 
gniui.  of  fat  in  his  daily  ration.  Placing  80  grms.  of  fat  and  butter  instead 
of  HKI  grms.,  the  ration  of  this  workmnn  would  only  respond  to  2,202 
Calorii-s.  a  numlier  which  corresjMinds  to  the  a\erage  rari)<ian  food.  But 
Hirschfeld  has  not  taken  into  account  in  his  calculation  alcohol  or  beer, 
which  ought  to  raise  n/'proximatrli/  tho  number  of  Calories  dispoMvl  of 
by  tlic  average  Ueruuui  wurkmun  of  Berlin  from  MM)  lu  OOO. 

«3 


DIET  AM)  DIETETICS 


ailnu!ti(,s  of  a  nervous  or  inrtatniiiatory  (character,  on  condition 
tliat  there  is  supplied  to  tlie  organism  daily  12grms.  tu  12-5  grins,  of 
alimonlary  nitrogen,  a  ligure  wtiicli  would  eorrcspond  to  75  or 
80  grins,  of  aHsiniilable  alfuimiiKiids.  Yet,  in  this  ease,  they  are 
borrowed  fur  the  most  ]iart  from  vegetables. 

If  we  determine  irideeil  the  needs  of  tlie  organism  according 
to  the  thssiniilaliua  of  tiiti'ogftious  principles,  we  see  that  man 
at  coniidete  rest,  snimiilted  to  inanition,  dissiinilate.s  at  the 
expeti.se  of  his  tissues,  Iw  it  in  tlie  form  of  urea  or  any  other 
form,  about  12  grnis.  to  12-5  gnus,  of  nitrogen  corresponding  to 
the  destruction  of  77  to  8((  gnus,  of  albuminoid.s  calculated  dry. 

Thus  the  (|uantities  of  77  to  8S  grms.  of  albuiuituiiiLs,  fin  an 
average  82  to  8:î  gruis.,  .sfn^m  to  Iw  the  ruininunn  recinired  in  tlie 
alimentation  of  men  in  our  chmates  of  an  average  weight  of 
(V,i  to  70  kg.s.forlhe  maintenance  of  his  liealth.  This  ininiiuutn 
(piantity  of  albumin  eorrcsjionds  to  1-27  grms.  of  albumin  |)er 
kilogramme  of  body  weight  per  day,  for  the  mean  weight  of 
(Î5  kga.' 

But  we  know  also  that  2,(M»<)  to  2,2(H)("aIoriesat  the  least,  are 
neees.sary  to  man  each  day  for  bis  maintenance.  The  82  grms. 
of  albuminoids  only  furnish  fiim  with  intlCalories  ;  itfoUowstlmt 
1,8( Ml  Calories  need  lo  be  provided  by  the  fat.s  and  tlie  earbo- 
bydralfs  in  lliis  alimentation  rciiured  to  the  niinimuin  of  albu- 
minoids. 


I 
I 


'  We  rnnrifif  then  nf;ri'<>  with  .M.  O.  Br)r(it>t  thiit  tho  nunilxr  O'T.'i  grms.  of 
albudiiii  pi>r  kiln^iuiiiiii-  piT  tttonty  ft'iir  liour»  is  «ufticieiit  to  itiaiiituin  the 
nitnigpiiizpd  <'(|iiililiriiiiii  (Si'c  fliilJ.  Iluro/jeuliijur,  Deeeinln-r  10,  I9<M))  ; 
especiiilly  if  llii'  iiiiliviihiiil  ilin'snut  reinaiiicdiiipletplyat  rest,  in  bod.  The 
iuiiiiImth  fiii-niHl It'll  l>v  M.  l-n[)iiqiii'  stiitiiiK  the  lU'inaiids  in  iilhumin,  have 
iifiirlv  nil  lliirt  ilrawlmcli,  llial  tlii>v  n-lati'  In  a  siiiull  iiiiiiiljt'r  of  individuals 
whu  went  iiiidi>r  ulwiTvuliiui  fur  uiilj  ii  very  fi'W  day».  They  are,  how- 
ever, 8o  ititiTi'rtliii>{,  l>c<rint»M<  tlii'v  relate  tu  individuals  of  different  raoMi, 
that  I  give  Hii>  niunlierfl  liere  : 


Hirachfeld  (excess  of  ternary  bixly) 

Kania)(ava 

Bi-eiftiti'lier 

JllplAt»»***!» 

Japiinew»  student 

Aliyxiniiian 

Midiiy 


Bodr 

weight. 


kgs. 
73 
48 
55 
50 
40 
S2 
62 


Thus  it  in  rBtalili«liPit  that  ructw  oecustoiiied  to  vegetalile  food  pour 
in  nlliuniiri  (rice,  xurnhiini,  cte. )  are  content  with  I  grin.  t<j  1.2  grm. 
of  ulhuniin  per  Ug.  \»-v  iliiy,  \vhil.'<t  duinif  a  moderutu  amount  of  work.  It 
i«  very  ni'iirly  the  Hiinie  lauiiiber  ils  wo  deduced  oarlier  from  our  own 
observations. 
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Albtunln 
prrd«y. 


grina. 
30 
64-7 
67  8 

000 
52 
50 
60 
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On  the  otlier  liaiid,  in  cali'iilating  sumo  of  the  practical  needs 
whici»  intrcxlm-e  hito  our  tiaily  food  at  least  5<.)  grnia.  of  fats,  in 
reealling  besides  tlsat  these  fan  he  easily  auhstitiitt-d  i)y  carho- 
hydi'ate»  wiiich  readily  transform  tlieinselves  into  fal«  in  tlic 
economy,  it  is  evident  that  tlie  alimentary  ration  of  the  adult 
in  relative  repose,  and  only  absorbing  the  iiiflis})evsablc  pro- 
portion of  albuminoids,  ought  to  contain  at  least  : 

Calories. 
328 
455 
.      1,417 


gnus. 

Albuminoidtj    . 

.     82 

Fats 

.      50 

Carbo-hydrateo 

.    388 

CtUories  calculated 


2,200 


Sueh  will  Ih'  the  regime  of  the  adult,  in  relative  repose,  reduced 
to  the  niiniinuni  of  nitrogenous  and  ternary  elements.  If  he  is 
doing  only  very  restricted  work,  it  is  nearly  sufficient  for  his 
niaintenanre  in  our  climates.  It  is  a  \h>ot  diet,  that  of  the 
prisoner,  of  the  monk,  of  the  unemjihn'ed  workman,  of  the 
sedentary  citizen.  It  suHices  to  mairiliiin  liealfh,  it  even  allows 
of  a  certain  amount  of  activity,  jnitting  at  their  disposal  2,2(Xl 
Calories,  when  1,9(M)  would  sufticc  in  absolute  repose.  Resting  in 
bed,  77  gmis.  of  albumin.  5<)  grins,  uf  fat  and  255  lo  ;I0(I  grnia. 
of  starclj  or  sugar,  i.e.  a  régime  of  1,80(1  to  2,000  Calories  would 
be  quit*  enough.  It  is  noticeable  that  this  alimentation,  thus 
ri^ueed  to  the  minimum  of  proteid  bodies,  is  abso  that  which  pro- 
duce» the  lea-st  nitrogenous  waste.  It  will  serve  us  as  an  example 
of  how  we  should  diet  the  gouty  and  the  arthritic,  and  the 
patient  whose  liver,  kidneys  or  heart  ore  in  such  a  stale  as  to 
demand  that  these  organs  should  be  fatigued  as  liKle  as  possible. 
But  this  régime  would  suffice  neither  for  the  workman  who  is 
continually  employed,  nor  for  the  inbabitantw  of  cold  climates, 
nor  for  the  convalescent  who  has  e.vhauste<l  his  reserves.  Pro- 
viding him  only  with  the  iiidisijutabie  minimum,  it  leaves  the 
individual  in  so  prei'arious  a  .state  that  he  is  incapable  of  resisting 
the  attacks  of  fatigue  and  the  influence  of  disturbing  and  morbid 
agents. 

■  By  Calorif»  gros»  I  mean  the  numlier  of  Calories  calculated  according 
to  the  h>'pot)ieKiA  of  the  Hl>a<irption  and  combustion  of  the  aliments  in- 
troduce<l  in  the  form  of  COj,  HjCI  and  urea. 
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RATION     OF    WORK     COMl'AREU     WITH     THAT    OF    MAINTENANCE — 
THE     YIELD     OF     THE     HITMAN     MACHINE     IN     MECHANICAL    WORK 

THE  alimentary  rations  whieli  we  have  calculate!  until 
now  arc  those  of  the  adult  in  eoinparative  eiise,  in  a  rèjitne 
of  truiinienanre.  Wc  have  fixed  them,  for  alwolute  repose,  at 
80  grms.  of  alhuininoids,  50  grms.  of  fattt  and  25<i  to  3(XI  carbo- 
hydrates ;  for  relative  repose,  that  is  to  say  in  a  state  of  aetivity 
without  actual  work,  at  107  grin»,  of  albuminoids,  65  grms.  of 
fats  and  400  grms.  of  sugar  and  starches.  If  man  performs 
meelianteal  work,  he  must  supplement  his  fo(Kl  in  propctrtion 
to  this  particular  loss  in  energy. 

One  admits  tfiat  a  good  workman  who  gives  himself  up  to 
sustained  exercise,  without  e.\ccHS,  provides  in  eight  or  nine 
hours  ((  utUizfMr  amount  i)j  htlmur  of  80,000  to  HKMMKI  kilo- 
grammetres.  But  the  utilizaljle  amount  of  labour  dejxMidi*  on 
the  mode  of  execution  and  the  eniiiloyment  of  rml  liiktur,  and 
it  is  this  which  it  is  well  to  kiiuw  if  it  is  a  question  of  calculating 
the  ex|«MKliture  in  foods  capable  of  Iwing  transformed  into 
dynamic  force.  To  make  this  calculatiorr,  it  Ls  necessarj'  that 
the  workman  should  \k'  jilaccd  under  conditions  where  it  is  easy 
to  keep  an  account  of  the  secondary  labours  of  friction,  dis- 
phwements,  movements  of  the  l)ody,  res])iratory  acts,  ct<'., 
which  accomjjany  every  mechanical  action,  and  which,  added  to 
the  useful  toil,  represent  the  sum  of  the  expenditure  of  energy 
transformetl  into  force. 

The  followitig  arc  the  obsen'ations  which  I  have  made  on  this 
subject. 

A  good  workman  can  raise  in  nine  or  ten  hours  from  I-IO  to 
150  hectolitres  of  water,  10  metres  in  height,  by  means  of  a  good 
suction  and  water  pump.  This  work  reiitlily  executed  aud 
conlinuid  ilurimj  mvcriti  amnrcuim'  ihnjx  by  the  workmen  in  our 
warehou.sea  and  wine  cellars,  reduces  the  losses  of  mechanical 
energy  by  friction,  useless  inovement.s,  disjilacementt*  of  the 
body,  etc.,  almost  to  a  minimum.  In  working  t!ie  handle  of  the 
pump  which  moves  in  the  liquid,  the  workman  does  not  displace 
himself  in  8pa<-e,  hut  at  each  t<troke  of  the  piston  (about  12,0O0 
in  nine  to  ten  hour»),  in  the  same  time  that  he  lifts  up  the  column 
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of  liquid,  \\c  raines  atul  lowers  siioces-sivpty  tlii"  cciitre  of  gravity 
of  the  upper  part  uf  his  body.  He  iiiiisi  overciinit'  (lie  friction 
of  the  piston  nf  the  pump  and  flywliecl,  frictions  whifli  are  vciy 
shght  in  tliis  vane.  Finally.  Iiis  heart  luid  res|iira(orv  mu.sfles 
work  on  their  jwrt  with  an  enerjiv  j,Teater  at  least  Ijv  a  half 
than  ill  a  state  of  repose,  in  forcing  the  blood  through  the  capil- 
laries, and  in  iialaneing  the  elasticity  of  the  vessels  and  atmo- 
spheric pressure.  The  whole  of  all  this  work  is  calcula(eil  in 
kiiogrammetreji,  in  the  following  tiiljle  : 

Filling  of  a  tub  uf  lôO  hectulitres  in  corryiug  wator  to 

u    Iwight  of  10  iiit<tre8   .....      1,50,000  kilogniils. 
Raittine  >'f  half  of  the  body  (32  kgs.)  for  each  piston 

Htroko 52,700  „ 

Work  to  overcomo  the  resiatiuico  of  thopump  ood  fly 

wlicel,  uboiit 9,600  „ 

Exceau  of  the  work  of  the  heart  und   reapiriilion  iji 

conipurisiin   with  n  wurknian  at  rcxt  .    '  38,250  „ 

Small  exppnditiiros  corroeponding  to  the  suppleuion- 

t«ry  work  of  24  hours  afttT  the  work  10,000         „ 

Total  of  actual  expended  work  .     200,450  kilojixnita. 

Frankland  has  found,  on  his  part,  270, (MX»  kilograrnmetres 
for  the  Mai  day  s  labour  of  a  good  workman  lahouritig  ju-st  to 
the  border  of  fatigue,  and  I  have  calculatetl  that  a  good  climber 
performs  a  UAal  Uibaitr  of  2t»lJ,(XM>  to  2f<0,(H)()  kilogranimetrcs  in 
aseending  in  eight  to  ten  hours  frotii  2.2lX(  to  2,5(K)  metre*. 
Out  of  these  270,0(K>  kilogrammetres  KMt.OOO  to  17U,000  cor- 
resjHjnd  to  the  lifting  uj)  of  the  body  while  ascending. 

One  may  then  admit  that  a  gotid  workman  furnishes  in  a  day 
of  eight  to  ten  hours  from  2tJ<MX»(»  to  2»0,t.t«t«)  kilogrammetres, 
out  of  wliich  25  to  65  fier  cent,  are  ulilizable,  according  to  the 
nature  of  the  work  done  atid  tlie  machine  employed.' 

In  onier  to  produce  these  260,000  kilogrammetres  in  their 
day's  work,  workmen  in  the  wine  warehouses  of  the  South 
of  France  consume  in  the  autumn  as  aMUioiial  daily  foods  : 

Bread  and  its  analogues       .....  400  gnus. 
Fat     ...          .                     ....        24      „ 

Meat 200      „ 

Fresh  vegetables.  ......  200      „ 

Wine  at  9° 1  litre 

■  Allowing  hero  for  the  deduction  for  the  additional  encrg}'  expended 
by  the  Inlxjur  of  the  workiiuui  and  for  the  nature  nf  this  work,  we  only 
nickon  th«  exoons  of  the  work  of  the  heart  and  the  thorooic  muM-les  ;  still, 
the  work  of  the  heart  disiippttnni  almost  entirety  us  work,  transformed  oa 
it  is,  into  friction  and  iiilomal  heat. 

'  My  workiiinn  at  tl)o  pump  rendered  58  per  cent,  of  useful  work  out  of 
100  of  the  total  work.  My  climl>er.  weighing  70  kg.,  ascending  in  eight 
hours  fnim  2,20<i  metres  in  altitude,  produced  154,000  kilogram  metre* 
of  work  for  ii  fotal  expenditure  of  270,000  kilogrammetres,  being  50  per 
cent,  of  useful  work. 
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These  foods  contain  the  fundamental  nutritive  principles, 
albumins,  fats,  sugars  and  starches,  in  the  following  propor- 
tions : 


1       Albu- 
1      minoids 

Fat8. 

Cubo- 
hydntes. 

Bread  and  its  ancJogues . 

Meat 

Fats 

Fresh  vegetables  . 
Wine  at  9°  1    .... 

400  grms. 
200     .. 
24     „ 
200    „ 
lUtre 

33  grms. 
37      „ 

8-5  „ 

4-2  grms. 
4         tt 
21        „ 
6  1      „ 

36-6  grms. 

200  gnns. 
1      .. 

8-2  „ 
130      .. 

Total        .... 

- 

78-5  grms. 

339-2  grms. 

Such  is,  fora  workman  forced  to  a  work  mechanically  regulated 
and  of  which  one  can  pretty  easily  calculate  the  total,  the  sup- 
plemeTtiary  ration  which  corresponds  to  this  work.  If  we  add 
to  this  expenditure  the  strict  alimentary  ration  of  the  workman 
at  ease,  we  shall  have  : 


1       strict  ration 
olrrat. 

Supplementary 
ration  of  work. 

Total  ration 
of  work. 

Albuminoids     . 
Fats        .... 
Carbo-hydratos 

.    I       78  gnns. 
.           50     „ 
.    j     370     „ 

78-5  grms. 
356       „ 
339       „ 

156-6  grms. 
.       853     „ 
709     „ 

We  shall  calculate  directly  how  many  Calories  this  ration 
corresponds  to,  and  what  is  its  coefficient  of  result  in  mechanical 
energy.  But  first  it  will  bo  very  interesting  to  compare  the 
total  expenditure  of  this  workman  confined  to  a  definite,  con- 
tinuous and  regular  work,  with  that  which  results  from  work, 
which  might  be  called  unregulated,  of  the  agricultural  labourer 
of  the  same  country  who  happens  probably  to  furnish  daUy  the 
same  total  effort,  if  one  judges  him  by  his  same  fatigue,  but  with 
whom  the  daily  occupations  are  very  varied  and  often  broken 
up,  in  the  same  day,  by  repose  and  by  laborious  work  of  every 
kind. 

In  order  to  make  this  interesting  calculation  I  have  chosen 
two  average  peasant  famihes,  Uving  and  working  very  regidarly, 
not  drinking  any  alcohoUc  liquors  other  than  wine,  and  that 
taken  very  moderately.    One  of  these   famihes  was  composed 


>  Wo  shall  establish  in  Part  II  that  wine  is  really  an  aliment,  suited  in 
a  largo  measure  to  furnish  by  combustion,  in  the  economy,  a  little  more 
than  nine-tenths  of  its  potential  energy,  and  in  our  calculation,  we 
transform  hero  the  alcohol  of  tliis  wine  into  corresponding  glucose. 
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^^{jiz  |)ersons,  the  other  of  eight  (uf  wlioin  two  wei-e  wunieii  and 
ny<ii>i  a  I'liild  of  seven — these  three  jjeisoiis  ctunited  a.s  two  iidultM}. 
iferiieso  tliirteen  people  consumed  exactly,  in  5,(Xt:J  days,  the  food 
^•which  1  indicate  in  the  first  column  of  tlie  following  table 
and  which  I  also  calculate  in  alimentary  principles  per  head 
-.and  per  day  : 

^M      AVEKAOE   AUHENTATION   OF  THE   AoKIOtTLTUKAX   LaBOVBEB   OF  TEE 

^m  South  of  Pbance. 

■BtMd 

■SlMt 


Kind  o(  (UmenUtion 


Total 

in 
5.003 
fUya. 


FerbMMl 

•od 
per  day. 


I  aliments  containing  per  day  : 


Fat  nntl  oil 
Piitatoes 
Dry  vegetAbleai  ' 
Oreeu  >'ogetal)les 
Wine  ((i7  luwtoUtreB  at  0°fl  . 
Supplementary  sugar  Mid 
coffee 


kg"»- 

4277 
771 
3U4 

2750 
8UU 

105Ô 

6700 


I 


Totals 


gnxia. 

856 
154 

III 

5'2tS 

178 

212 

1330  CO. 

10 


AH^omln. 

FU. 

gnns. 

gmui. 

00-7 

«■8 

23 

Û9 

— 

65 

68 

10 

40 

34 

9-5 

7  0 

— 

791 

1400 

8297 


This  ration  thus  established  differs  very  little  from  that  which 
we  have  alreatly  calculated  (p.  87)  for  the  wurkniun  .^ulijci  trd 
to  the  regidar  work  of  the  pump  in  our  wine  vaul(.s.  We 
liavc  : 


^■AaÉînii]. 


AlbnenUtr  dM  per  day. 


WoikmsB  la  wiw  vaoKi.        Agiteoltanl  toboanis. 


liable  albiuninoida 
^Ctebo-hydrates 


1605  grms. 
R5        ,. 
709        .. 


I49'0grni8. 
79  1     ., 
8297     ., 


In  order  to  obtain  the  maximum  of  work  from  the  French 
workmen  employed  in  the  construction  of  the  Rouen  railway, 
Gasparin  (Traité  d'tigriculture,  t.  V)  relates  that  they  were 
obliged  to  put  them  on  the  régime  of  the  English  workmen 


'  Of  which  20  kg»,  vm  Italian  piiatry. 
'  Principally  licaiM  with  about  one-fourth  dry  pen». 

'  The  ciihuiation  of  wine  for  one  tiny  iiivc«  1-33  litre»,  wliifh,  at  9°  cor- 
sponJ  to  90  grrna.  of  alcohol,  corresponding  to  192  gmis.  of  sugar.     Nine- 
Ritba  uf  this  aleulu>l  burning  in  the  ecoauiny,  lliu  uurresponding  sugar  ia 
»n  1 74  gnus,  por  day. 
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charged  with  the  same  work  ;  they  received  660  grms.  a  day  of 
raw  meat,  550  grms.  of  bread,  1,000  grms.  of  potatoes,  50  grms. 
of  fat  and  2  litres  of  beer.  This  diet  corresponds  to  the 
following  composition,  calculated  in  fundamental  assimilable 
principles  : 


Per  day. 

AlbumlnoidB. 

Fata. 

Carbo-hydiatca. 

Raw  meat 
Bread       .      .      . 
Potatoes  .      .      . 
Fat  and  butter  . 
Beer  (2  Utre8)»    . 

grms. 
660 
760 

1000 
50 

grms. 
98 
61-6 
14 

1 

grmfi. 
28 
6-6 
15 
48 

gruirt. 

3 
350 
201 

165 

Total    .      .      . 

174-6  grms. 

84' 1  gnus. 

716  grms. 

Here  is,  still  according  to  the  data  of  the  same  economist, 
the  nourishment  of  the  labourers  of  the  Département  du  Nord 
and  the  agricultural  workmen  of  the  canton  of  Vaud.  I  reduce 
them  both  to  the  ration  of  twenty-four  hours  ;  but  the  numbers 
furnished  by  M.  de  Gasparin,  totalizing  the  alimentation  of  a 
certain  number  of  important  farms,  and  for  the  whole  year, 
correspond  to  very  high  totals  and  in  consequence  to  very  safe 
averages. 


LABOUBERS   of  the    DiSPARTMENT   D0   NORD. 


Kind  of  alimsnUtion. 


Daily. 


Rye  flour    ....      880  grms. 

Flour 82 

Barley 130 


Potatoes 

Peas  and  dry  vegetables 

Meat  (chiefly  beef) 

Bacon 

Butter 

Milk 

Beer 

Salt 

Total    ....   I 


9G0 

55 

82 

30 

65 
450  cc. 

1  litre 

33  grms. 


AibumiDOida. 

97-0  grms. 

8-7 
14-8 
12-4 
10 
147 

20 

17 
05 


Fats. 


Carbo- 
hydratv. 


180  gnns. 

0  8 

20 

16 

07 

43 
23 
63 
16  2 


572  grms. 

69  8  „ 

91  9  „ 
180     „ 

28  „ 
0  3  „ 


20 
73 


—         I  177  1  grms.  :  122  6  grms.   1025  grms. 


'  Calculation  for  beer  :  2  litres  of  beer  at  4°  (avorago)  represents  64 
grms.  of  alcohol  corresponding  to  128  grms.  of  glucose,  of  which  nine-tenths, 
or  115  grms.,  are  counted  as  corresponding  to  the  alcohol  burnt  up.  It  is 
necessary  to  add  to  2  litres  of  l>eer,  50  grms.  of  sugar  or  dextrins  and  1  grm. 
of  albumin. 
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ATioN  or  THE  AcKiotTLTxmAi.  Labourehs  or  THE  Camton  or 
Vaud  («ccording  to  GMparin). 


PniUr- 

WtM. 

Oubo-hrdniM. 

BnMd  .      .      . 

784gnn8. 

03  grmg. 

6'6  griiis. 

300  0  grnis. 

Potatoea    .      . 

1000     „ 

13      ,. 

15     ., 

200 

Groen  vegetables 

HO     ., 

1      .. 

OS     ,. 

49    .. 

LeotOs    aod    dr} 

r 

vegetsblea  . 

35     „ 

7      .. 

oa    „ 

18        ,. 

Dry  fruits 

36    „ 

S      „ 

— 

8 

Meat     . 

157     .. 

27      .. 

72     .. 

07     .. 

Cheese  . 

'TO     .. 

23      .. 

24        ., 

— 

Biillor 

20     .. 

20        „ 



Milk 

MO  ee. 

23  0  .. 

22       „ 

28        .. 

Wim- 

330     „ 

v 

Cid.T 

275     „ 



— 

64 

Cofluc 

— 

—        / 

|i— 

laOgrma. 

91-6  grtiu. 

713  8  grnis. 

lagain  tbe  detail  of  some  cations  whieli  Imve  We»  put  to  proof, 
I  of  war  or  campaign,  in  the  armies  uf  difTvrent  nations  : 
Ration  or  the  French  Army  ditrino  War. 


KlodofdJet 


Fw  dar.    ;  AlbamtooMi. 


nti. 


rBrtvul  (or  biscuit  735 gnus.)  lOOOgrtna. 
Raw  nieat  .... 
Vegetables  in  grain 
Sugar 

Oiffce 

Wine  at  9  5*  (about)  . 
Brandy  . 
Salt  .      . 


300 

(SO     „ 

21      ,. 

I«  ., 
260  IH-. 

60  «•. 
lUgrtns. 


70(1  gmiB. 
602     „ 
16  8     „ 

06     .. 


4  fio  grms. 
1302     ,. 
1  14     „ 


—      I 


Carho- 
hydratai. 

526  grnig. 

15  ., 

32      „ 

20      „ 


52 


Total 


1371  grras.  18-76  grms.  631-6  grrns. 


Dailt  Ration  or  the  French  Sailor  durino  a  Campaiom. 


Kind  of  dM. 


Braad  or  its  equivalent  of  biscuit    . 

Fresh  roost  or  its  equivalent  of  salted 
meat 

Beans,  peas,  haricots  (nr  their  equiva- 
lent of  rice,  meat  or  cheese) 

Butter  and  olive  oil  .       .       , 

Sorrel  or  sour-krout  . 

Sugar    

Coffee  (infusion  of  20  grms.) 

Vinegar,  pepper,  miigtard    .... 

Wine  (or  its  equivalent) 

Brandy 

Salt 


Per 
dsy. 


gnns. 
750 
300 

120 

21 
16 
26 


460 
60 
22 


AllM- 

minolda. 


gmis. 
61  50 
62 

276 

0  1 
03 


Total 


1773  I  156  6 


w»u. 


grms. 

6 

19-3 

18 

176 
01 


Oubo- 
hrdial«s 


grniB. 

3750 

14 

69 


I 

26 


~)       '20 


40  7        6914 
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Laboe  Wab  Ration  of  a  Prussian  Soldier  (in  time  or  War  and  in 
A  Campaion).     Hegulation  July  4,  1867. 


Kind  of  ration. 


Bread 

Meat 

Kicc,  160  grins,  (or  barley  120  grms.,  or 

dry  vegetables  320  grms.  or  potatoes 

2000  grms.) 
Roasted  coffee 


Total 

Ration  of  the  Enolish  Army  in  Crimea. 


Albn- 
mtnoids. 


Fats. 


Carbo- 
bydiato*. 


grms.    '  grms.      grms. 

61-50        6       j     375 

104-50   '  25-2  2-3 


173 


2-6 


247.0 


1833 


337 


624  3 


Kind  ot  ration. 


Bread 

Meat,  freeli  or  salted 

Rice 

Sugar  

Coffee 

Tea 

Rum 

Lemon  juice  . 

Salt 

Pepper       .      .      .      . 

Total  .      .      .      . 


Daily. 

Albuminoids. 

grins. 

544 

966 

32 

Fats. 

Carbo- 
hydntes. 

grms. 
680 
483 

56 

56 

28 
7-8 

14 

28 

grins. 

5-8 
246 

06 

grms. 
340 
2 

44-8 

56 

—         1 

— 

14 

14 

7 

— 

— 

154-2 

309 

4568 

Amehioan  Army  is  Timk  of  War  (Hammond). 


Kind  of  ration. 


Brea<l  or  fioxir 

Moat,  frc8h  or  siilttxl 

Potatoes 

Rice      .... 

Beans  .... 

Coffee  .... 

Tea 

Sugar   .... 
Vinegar      .      .      .      , 
Salt      .... 
Pepper       .      .      .      , 


Daily. 


grms. 
625 
56G 
443 

47 

85 

47 
7 

60 

42 

21 
0 


Albuminoids. 


grms. 

530 

114  8 

K  5-8 

31 

200 


1967 


Fata. 


grms. 
55 

28-8  j 
07, 
045 
127 


Carbo- 
hydrates. 


367 


grnis. 
313 

26 
88 
37-6 
51-8 


60 


653 


Wo  collect  all  these  data  in  the  following  table  by  adding 
together  those  furnished  by  diflFerent  authors  for  the  alimentation 
of  workmen  submitted  to  fatiguing  work  from  eight  to  twelve 
hours  a  day. 
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Kations  roR  Fatiquino  Wohk. 


French   workntai)    pumping 

(South  of  FrAtiue) 
Ain't!  lilt  ural    lubuiirtT    in     tlio 

8<>ulli  of  FriinLti 
Railway  labourer  (Koiinii) 
LalMiiirer  of  the  Dépt.  ilii  Nurtl 
A|^'<-ulturul  labourers  (Contiin 

of  Vuu<l) 
(ioriuiui  w<M>d  cuttt-r 
(:<>riiian     fann     lalMiiirtT     of 

Laufzorii  (livrra^je) 
RiiulLsli   lalxiurt'r      .... 

I.ulK>urin^  fiiniilii<M  (U.S.A.)  . 
Kiiplixh  hliU'kMiiiitli 
Fn-iirti  soliliiT  ill  titm>  of  war  . 
Kd'Hi'Ii  «uilor  iluriii^  I'liinpiiigii 
PruHtiiui  HoUlier,  lurp»  war  ratimi 
.\inerii-aii  army  in  tiiiio  of  war 
Kntjlish  wililiiT  in  tinio  of  war  . 
.Military  workiTM  (Chatou) 

GangB  of  .\mi*riran  iHiutmen 
ArtisanK  (Aiuericnn) 
Worker»  in   the   big  towns  of 
the   I'nion 

Averages  .... 

Weif;ht  per  l(M>  of  albumin 


Albo> 
■aiD- 

Pat*. 

caknits 
Oirbo-    tlieoietl- 
hydmtM  cally  cal- 

Authon. 

gnn«r 

■m*. 

gmu. 

euUted. 

"(isr 

I. '.0-5 

86 

709 

4218 

A.  Gautier 

Uf) 

791 

829-7 

4660 

.. 

174« 

84  1     7I« 

4304 

De  Gasparin 

177-1 

liK6 

10-225 

5874 

„ 

leo 

91-7 

7137 

4274 

•• 

135 

108 

87(î 

4U(14 

■T.  Lipbig 

M» 

lOâ 

78S 

4696 

Kuiike 

184 

71 

570 

3055 

Smith  ami  Pluv 
fair 

«7 

130 

4670 

3415 

-■Vtwuter 

n» 

71 

6(iU 

4007 

Play  fair 

1.17 

188 

(Î3-2 

3-247 

(Kegiilationa) 

155  5 

407 

591 

3338 

*• 

IH3 

337 

0-24 

3534 

,, 

l!t«7 

36-7 

553 

33-27 

^j 

151 

30fl 

457 

— 

^, 

1(10 

00 

580 

3554 

Smith  and  Play 
fair 

155 

177 

440 

3fl55 

.■\twatpr 

103 

150 

402 

3305 

»i 

lot 

116 

344 

•2810 

•« 

I5S    i  8fi 

030 

3884 

100 

44J 

420 

— 

Tlie  figures  ijUDled  in  tlie  precpfUng  (nl>lc  arc  hIiiui.'^I  all  avor- 
age«  relative  tn  the  foiKl  of  tlie  iiKi.st  divei-si-  workiiu-ii  ii.s  to 
country,  climate  ami  hal)itji,  of  such  a  kind  that  the  general 
average  whicli  rcstilt.s  from  the  whole  of  these  datu  translate» 
with  great  jirnhahle  nearness  the  alimentary  neee.ssities  of  the 
workman  suhmitted  to  fatigning  work,  without  l)eing  excessive, 
and  in  «-onditions  where  the  subjects  under  olj^ervation  have  not 
Ijeen  ahle  to  make  an  abuse  of  e.xce.-'s  of  jjrovisionsortowa.ste  them. 

(.'alculaled  in  utiliziiblf  calories,  tliis  average  of  working  alinien- 
tatinncorreHpondH,  for  twenty-four  hour»,to  the  following  aumljer  : 


For  nlliiinmioiila 

For  fata 

For  riirlxi-hyilratca 

Total 


162x308=    55!)  Cals. 
85x805=   735    ., 
030x3-88  =  -2444     ., 


=  3,738  Cals. 


Workmen  ooeupied   in   very  rongli   work  (caqientera,   wood- 
cutters, blacksmitlu.  iiuarrymen,  initiers.  navvies,  etc.)  e^ipecially 
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those  who  live  in  a  very  cold  climate,  need  a  still  more  sub- 
stantial nourishment.  I  give  here  some  examples  borrowed 
especially  from  Smolensky  : 

Necessary  Rations  fob  Fatiootko  Work. 


Professions. 


Watght 
,  of  nour- 
ishment 


Albu- 
minoids. 


Sawers  of  wood  at  Astrakan    . 

Astrakan  carpenters 

Quarrymen,  navxios,  stone  cut- 
ters of  the  Port  of  Cronstadt 

Tomsk  miners 

Novgorod  agricultural  la- 
bourers 

Swedish  joiners  and  carpenters 
(laborious  work) 

German  wood  cutter     . 

Brickmakers  of  Munich  (Italians) 

Austrian  agricultural  labourers 
(full  work) 

Boston  carmen  and  carriers 
(work  very  laborious) 

Bicyclists  racing  at  New  York . 

American  footballers     . 


grms. 
1687 
1944 
2712 

2103 
2233 

4596 


1178 
1493 


Cootmlning  per  day. 


Fats. 


Carbo- 
liydntes 


grms. 
2106 
144' 1 
220 

2655 
161-5 

1886 

135 
167 
181-9 

254 

1865 
226 


1913 


grms. 
926 
72-8 
95 

003 
565 

1101 

208 
117 


363 

1854 
351 


Energy 

calctt- 

Utedin 

Calories. 


grms. 
867 
693 
931 

985 
798 

7144 

876 
675 
9677 

826 

5846 
634 


13221  8108    5290 


CaLs. 
6106 
3998 
5429 

5591 
4296 

4590 

5794 
4409 
5420 

7536 

4730 
0590 


Autiion. 

Soudekow 

** 
Ivanov 

Routovsky 
Oriaznov 

Siven 

J.  Liebig 

Ranke 

Ohlmiiller 

Atwat«r 


The  average  ration  for  fatiguing  work  corresponds  then  to  a 
disposability  of  about  3,800  Calories  ;  for  exceptionally  severe 
work  to  5,000  utilizable  Calories. 

The  question  of  race  seems  to  have  far  less  influence  on  ali- 
mentary necessities  than  one  might  have  thought,  especially  if. 
these  races,  differing  greatly  but  Uving  in  the  same  surroundings 
and  climate,  have  the  same  facilities  for  obtaining  their  food. 
Here  are  a  few  statistics  taken  from  Atwater's  researches  : 


5  French  Canadian  families  living  in  Chicago  . 
4  Italian  familiea  living  in  Chicago  .... 
8  Bohemian  families  living  in  Chicago  . 
10  Russian  Jews  living  in  Chicago    .... 
A  family  of  Chinese  form  lalmurers,  California 

20   Negro   families,   Alabania 

19  Negro  families,  Virginia 


Albu- 
i  min- 
I  oids. 

grms. 

I   118 

!    103 

115 

137 

144 

I     62 

!  109 

I  112 


Fats. 


Carbo- 
hydrates 


Theo- 
retical 
Calories 


grms. 

"grnis. 

âu." 

158 

345 

3200 

111 

391 

2965 

101 

360 

2800 

103 

418 

3135 

95 

640 

3980 

132 

436 

3165 

159 

444 

3625 

122 

433 

3267 
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Thus,  these  workmen  of  very  different  races  doing  a  relatively 
moderate  amount  of  work,  disposed  of  an  alimentation  which 
fornihhed  them  witli  an  almost  unvarying  sum  of  C'alories  ; 
whereas  an  European  workman,  under  the  same  conditions, 
faraisheii  about  3,2M  or  3,3D0  Calories  daily. 

Following  the  facts  in  the  precetliiig  table  and  tliose  on  p.  84 
we  admit  that  an  adult  should,  accordiuj^  to  his  work,  dispose 
of   an   alimentation    wliich    furnishes    liim    with    the    following 

jtntities  of  energy,  expreased  in  Calories  : 


Complete  repose       .... 
R^liitivc  repuae  (oxerciae  very 

luixlcrate) 
Moderate  work 

'atiguin^  work 

Sery  fatiguing  work     . 


BmI  Caloriw.! 

Atwatar. 


BBbnrr. 

I88O-IHO0 


2445-2808        24r,n-3ll50 

3300-3800        3400-3800 

4ISO-5300 


Calorie* 

eomspoodiDf 

to  a  Ulognn. 

o(  body  weight. 

28-30 
35-38 

3«-46 
45-65 
68-75 


If  from  the  ration  of  the  workman,  such  as  we  have  described 
(p.  94).  we  di'duct  that  of  tho  .same  workman  at  rc^t  (p.  86), 
we  shall  have  tlu'  sur|>his  ratii>n  necessitated  hy  the  production 
of  mechanical  labom-  : 


i 


i 

AlbuinlnokU. 

Krnu. 
152 

78 

74 

Patt. 

gnu». 
85 
50 

35 

Oarbo- 
tajrdratci. 

Workman  at  work 

grins. 
030 

Workiiian  at  rest 

388 

for 

Bxceaa  of  oliinonlury  principles  necessary 
r  work 

242 

We  have  seen  earlier  how,  and  under  what  different  forms, 
this  exoeas  of  assimilable  principles  could  be  provided  by  the 
aliments. 

Such  a.s  it  is,  this  average  excess  of  assimilable  elements  wliich 
work  causes  U>  be  additionally  consumed,  corresjKtnds  to  a 
number  of  C'alories  ea.sy  tn  determine  : 


For  74  grms.  of  albuminoids 

Kor  89  gnns.  of  fat 

For  279  griua.  of  carbo-tiydrutes 

Total        .  .  .  . 


295    Cals. 
311      .. 
968      „ 


1,575  Cals. 


*  Coloriea  deducted  from  tliu  tlutoretie  cuofiicionta  and  multiplied    by 
relation  91/100  found  betw<i«>n  the  theoretical  and  the  real  yield  of 
erg>'  in  the  case  uf  ruixed  riitions. 
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The  flifftTcncf  found  by  Atwater  between  the  energy  measn 
by  the  calDriinett'i-  in  tlie  form  of  lieat  set  free  by  man  in  repose. 
and  that  corTespondiiig  to  the  hisses  of  the  same  individual 
ernploywl  in  fatiguing  but  not  excessive  work,  is  1 .4tX)  Calories. 

These  1.4(H)  Calories  correspond  theoretically  to  597,125  kilo- 
j^rivnmietres. 

We  have  said  tliat  a  very  good  workman  pnxiuecs  in  niet^han- 
iral  work,  in  a  day  of  Icn  fmiirs,  170, (KK)  kih>grainmetreJ<  of  u-nefid 
iirtrk  ;  from  which  il  follows  thai  2.S(t  [jer  cent,  of  the  enerjiu'  of 
l/ie  /itij)j)fnitnit4iri/  nilioii  of  work  is  utilized  by  good  workmen 
111  tliivcliy  |>ro(liict'  iiiolive   force. 

Ill  tr  xUilc  i>j  ffiiilit'f  rijKj.if,  of  (he  2,lî(ï<t  Calories  whicli  he 
diajKises  of,  tliaHk.s  to  iiis  ralion  of  niairUenance,  the  average  man 
lo.ses  the  followinij,  (talciduted  aeeording  to  the  luitnher  alkive 
and  the  ob.servations  of  .\twat.er  and  liene<lict  :' 

M'^rt  Cal»,  or  2-1  pur  eent.  of  total  onorjiy  triiuKforinud  into  exterior 
works  of  iniiintoniiiH*,  friL'tions,  involuntary  iiiovomentâ,  work  of  the 
respiratory  mu.scloH. 

1,(194-4.5  CuIb.  r)r  T2-i  pi-r  cent.  porroapondiiiR  to  the  ojilorip  radiation  of 
Mil'  body,  to  till»  Ions  of  lii-iil  liy  conduction  hh  wi'll  tut  liy  tlii>  warming  of 
the»  air  Itxiving  tlu>  lun)p<. 

!J73'3()  t'ttl.'(.  or  'J4'4  piT  rent,  for  tlie  ItitiMil  liwat  of  the  vaporization  of 
wntpr  tliroiiitli  llie  Iuiiks  anil  «kin. 

32'i('iil«.  or  1-4  )i4>r  ocnt.  fiU'  ht-at  fanii-ii  away  l>y  th(>  fiKcea  and  urine. 

In  a  Mate  of  m>rk;  the  2,Ur>ft  +  l,4t)0=3,750  iitilizable  Calories,  on 
an  average  are  divided  into  the  following  proportions,  still 
keeping  for  our  bases  the  observations  of  Atwater  and  Benedict 
(loc.  cil.)  : 

75  Cala.  beinK  -  |»'r  <'(>ut.  for  heat  eorrpsponding  to  slight  unconBcioiis 
niovenu>ntf<,  neee.'i.-iary  di.ipliioeui<»ritsof  the  Uodj'  and  of  its  cfntrp  of  gravity, 
frictioiiM,  rt'spirntory  uiovi'ini'uts. 

'2,'2tH  ( 'uIh.  Uviiig  (i(i;j  fKT  cent,  for  lipat  radiated  by  the  skin,  and  heating 
of  tlio  gaxits  of  t  111"  air  li-nving  the  longs. 

I,l.î5  Calrt.  Ki'iiig  ;tO-8  piT  <frit.  for  heat  corresponding  to  evaporation 
of  water  from  tin-  lungs  or  Kwt  liy  jierspirutioii. 

'  .Vtsvator  ami  Bi'iiiHjict  havo  given  (Experiment»  on  thr  Melabolùm, 
p.  141,  Wuxhington,  1902)  the  following  experimental  mean  ntuuhen)  : 

aialo  of     HUto  n( 
ll«posc.        Work. 
Pfrc«ut.     Percfnt. 
Heiit  radiat<><t  liy  the  IhmIv.  heat  lost  by  conduction  and  by 

heating  of  the  surrounding  air  ....        74  |12'3 

Latent  heiit  uf  vaporizution  of  perspireil  ur  expired  water.         24'4         30'rt 
Heating  of  tlie  urine  and  fiiH'es  .  .  .  .  14  OS 

Heat  equivalent  to  njusculnr  work  ret-ordeti  by  the  ergo- 

inetor  O'O  0-4 

It  in  tn  be  noticed  that  in  thia  calculation  all  external  work  counts  for 
nothing  in  the  state  of  rest,  which  is  only  true  of  absolute  rest.  Really 
we  ought  to  reckon  as  lieing  absent  in  rest,  from  the  radiated  heat,  the 
heat  e<|uivnlent  to  the  movements  and  work  of  the  respiratory  nuisiles, 
und  itll  the  work  necessitated  by  the  functioning  of  the  human  organism 
which  is  only  in  a  state  of  relative  rest. 
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18  CVilii.  Iwing  0-S  por  runt,  for  heat  lost  l>y  thn  {iiHv.<8  and  urine. 
240  Cul».  b«<iiig  G-4  por  uout.  for  heat  corre(9|>on(ling  to  work  coUecttMl 
by  till.'  urgniiietur. 

Theso  figures,  especially  tlie  first  and  last,  are  somewliat  un- 
<'('rtain.  According  to  each  individual,  the  percentage  in  energy 
cornwptinding  to  non-utilizahle  labours,  frictions,  respiration, 
or  to  what  may  Ije  transformed  into  useful  work,  variejs  somewhat 
largely.  It  changes  also  with  the  nature  of  the  work.  These 
two  numbers  may  then  be  greatly  modified.  However,  the  average 
foiuul  by  Atwater  and  Benedict  for  the  quantity  of  energy  wiiioli 
can  lie  transformed  into  registrable  useful  work,  is  a  i>ercentage 
of  6-4.  The  240  Calories  that  the  subjects  observed  by  tiiese 
two  American  professors  transformed  int^)  useful  work,  cor- 
resjKjnded  to  102,tX)()  kilogranunetres  only.  But,  I  have  proved, 
as  I  have  just  said,  that  a  good  workman  pumping  can  prt>duce 
l.j|),(NNl  kilogranunetres  of  useful  work  in  eiglit  hours,  and  Frank- 
land  has  obtained  as  much  as  18(J,(XM.i  kilogrammetres.  These 
figures  are  in  the  same  proportion  ;  but  they  clearly  show  that 
the  amount  of  useful  work  obtained  by  scientists,  shut  up  in 
Atwater's  and  Benetlict's  caloriinetric  room,  is  far  l«low  the 
average  furnished  by  a  man  working  in  the  open  air.  In  reality 
a  good  workman  can  transform  into  useful  work  nearly  10  per 
cent,  of  the  total  energy  of  his  foixis. 

By  comparing  the  averages  obtained  by  the  same  subjects 
in  rejiosc  and  at  work,  we  can  draw  the  foûowing  conclusions 
from  Atwater's  numbers. 

During  work  man  radiates  by  the  skin  a  much  smaller  fraction 
of  heat  than  in  a  state  of  repose  (6o;i  per  cent,  at  work  instead 
of  72  per  cent,  at  rest),  but  tiie  amount  of  absolute  heat  radiated 
during  work  is  increased  in  about  the  same  proportion  as  that 
which  Ls  lost  by  this  pnxiess  in  a  state  of  repose  ;  of  2,262— 
1,694  =  568  Calories  in  the  above  case. 

Whereas  in  a  state  of  reixtse,  the  heat  lost  by  cutaneous  evapora- 
tion and  respiration  was  573  Calories  in  Atwater's  example 
recorded  earlier,  in  the  working  state,  it  is  raised  to  1,155  Calori&s, 
being  582  Calories  more.  Tliis  cutaneous  evaporation,  which  thus 
caases  582  Calories  to  disapiwar.  is  employed  to  kwp  the 
temperature  of  the  body  which  tends  to  rise  during  work 
iwing  to  excessive  combustion,  constant. 

Finally.  24<J+  15  Calories  are  transformed  into  utilisable  work. 

Tile  employment  of  the  additional  1,405  Calories  necessitated 
by  the  work  in  the  example  above  is  as  follows  : 


example 

Exoeas  of  radiation  from  the  body 

Eizoeag  of  cutaneouj  anil  pulmonary  evaporation 

Real  work  in  CiUories  .... 
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In  those  exiKTiments,  out  of  llie  overplus  of  1,40.1  aliincnt-ary 
Calories  (or  corresponding  energy)  necessitated  by  work,  255  Calo- 
ries only,  or  a  little  more  than  18  pei'  cent.,  are  transformed  into 
work,  but,  as  we  have  already  said,  this  proportion  may  rise 
to  25  or  even  JJO  per  cetit.  in  the  case  of  very  good  workmen. 

Do  organisms  exist  more  capable  than  others  of  transforming 
into  work  a  larger  proportion  of  alimentary  energy  '.  Are  these 
ahnients  or  stimulants  capable  of  increasing  the  yield  in  work 
and  of  making  a  greater  part  of  the  energy,  lost  by  evajwiration 
or  by  radiation  from  the  btxly,  transform  itself  into  work  '.  It 
seems  likely  that  it  is  so.  Certain  races  of  animals  and  men, 
when  working,  utilize  to  greater  advantage  than  others  the  same 
alimentary  ration.  Certain  stimulants  can  augment,  as  wc 
shall  see,  the  yield  in  work.  It  .seems  that  alimentary  principles 
which  produce  by  their  combustion  less  water  and  conserpiently 
less  cutaneous  evaporation  and  radiation,  a-ssure  a  higher  yield 
in  work.  The  albuminoid  matters  transforming  theni.sclves 
in  the  system  into  ureA,  etc.,  give,  for  a  like  number  of  Calories 
produced,less  water  than  thefattyand  hydro-carbonatod  principles, 
it  is  a  fact  that  they  are  more  favourable  to  work,  either  directly 
or  by  stimulating  the  nerve  centres.  They  seem  also  more 
capable  of  assisting  the  muscle  to  raj)idly  renew  itself  when  it 
Lb  wearing  itself  out  :  W.  Edwards  has  i)roved  by  the  d_>Tia- 
mometer,  that  after  a  very  rich  meal  of  meat,  hLs  strength  was 
increasetl  much  more  than  after  a  meal  ealorimetrically  eijuiva- 
lent,  but  where  vegetable  substances  prcdoniiiTated.  In  fact, 
people  wlio  eat  much  meat  produce  much  work  and  are  fit  for 
all  sportive  exercises,  and  it  has  Ixwn  practically  observed  that 
workmen,  agricultural  labourers  or  artisans,  produce  more  work  if, 
in  their  habitual  ration,  they  replace  a  part  of  the  hydro-carbonated 
or  fatty  foods  by  nitrogenoiLs  foods  of  equivalent  energetic  value, 
but  without  this  substitutione.x(^ecdingnevertheles.s  a  certain  hmit. 

Besideîi  it  remains  provetl  to-day  that  muscular  work  sethsibly 
increases  thepnxluctionof  urea,  and,  in  general,  the  dissimilation 
of  extractive  nitrogenous  matters,  although,  in  a  measure,  much 
inferior  to  those  indicated  by  the  calculation  if  the  work  per- 
formed had  resulted  entirely  from  the  destruction  or  combustion 
of  proteid  boities.  One  often  quotes  the  experiments  of  Petten- 
koffer  anil  Voit  apparently  showing  that,  by  a  mired  dirt,  the 
ehmination  of  urine  and  destruction  of  albumin  are  not  sensibly 
increased  by  work,  when  it  considerably  increases  the  destruction 
of  f  at«  : 


I 


In  24  boon. 


Urea 

Albumin  dUappoured. 
Knt  disappearod 


At  S«t. 


37'2  grmB.-38  3  grms. 
1 37  grins. 
315     „ 
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At  Work. 


36-3  grms. 
137 
323 


^ 
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Hut  one  will  notice  that,  in  these  exi)eriiiients,  the  individual 
under  observation  was  superabundantly  ftd,  and  tluit  .lircady 
lie  was  destroying,  in  a  state  of  repo«c,  a  quantity  of  nitrogfiious 
and  fat  elements  more_  than  sufficient  to  provide  for  liis  work  ; 
the  su|KM-abundant  quantity  of  ternary  niatcriabt  in  reserve  pro- 
tecteti  him  therefore  against  an  excejis  of  dLssimilatJon  of  albumin. 

Besides,  notliing  could  prevail  against  tliis  observation  tliut  every- 
where the  workman  who  works,  eats,  if  he  can,  more  meat  than 
when  he  is  unemployed  and  that,  eonsequently,  ceasing  to  jissimi- 
late  this  albumin,  he  must  furnish  an  excess  of  urea,  if  not  pro- 
portional to  the  excess  of  nitrogeriou.s  foods,  at  least  parallel  to  it. 

On  the  other  hand,  in  hot  or  cold  climates,  the  workman 
invariably  augments  his  ration,  particularly  and  instinctively 
by  atarchy  substances  and  above  all  by  fat.s  which  are  the  prin- 
ciples whose  combustion  is  most  qualitietl  to  furni.sh  energy 
capable  of  being  transformed  into  mechanical  force  :  in  .spite  of 
this,  meat  still  remains  the  cliief  stimulant  and  regeneraUjr  of 
muscle.  I  say  meat  because  experience  has  shown  that  it  is 
not  immaterial  to  provide  for  those  who  do  arduous  work,  beef, 
fish,  or  plenty  of  bread  and  vegetables,  containing  like  quantities 
of  albuminoid  principles.  Tiiese  principles,  when  they  are  of 
vegetable  origin,  are  only  a.s.siniilal>k'  in  the  projjortion  of  83  per 
cent.,  when  96  per  cent,  reaoii  the  blood  if  they  come  from  meat. 
Further,  albumin  of  plants  can  only  be  utilized  after  a  more 
difliciilt  and  slower  task  of  assimilation  than  when  it  is  a  question 
of  animal  albuminoids.  Above  all,  it  docs  not  bring  with  it  the 
nerve  excitant,  these  alkaloids  of  ntuscular  flesh,  which  neither 
gluten  nor  legumin  would  be  able  to  provide  us  with. 

This  is  not  the  time  to  deinoiustrate  what  are  the  correct 
stimulants  to  hasten  nuiscuJar  action  and  to  improve  its  produce. 
It  is  a  verj'  interesting  question  which  we  pro|x)se  to  study  in 
detail  in  its  place  and  which  ought  tu  be  decided  in  the  attirmative. 
(See  "  Aromatic  Condiments  and  Spiritu<jus  Beverages.'") 

It  is  necessary  for  man,  when  working,  to  dispose  of  the  excess 
of  combustible  heat  that  work  civates  whilst  only  losing  a  small 
|>orfi(in  of  it.  His  drink  funii.siics  him  with  water  which,  by 
mi-ans  of  pulmonary  and  cutaneous  evaporation,  refa'shes 
the  blood  and  the  tissues,  j)rovidcd  however  that  this  water  is 
eliminated  by  the  lungs  and  skin  instead  of  by  the  kidneys.' 

■  Weyrich,  quoted  by  Ch.  Ricliot  (I>iet.  o/PAy«io2o;.,  article  on  "Uoat" 
found  : 


I  If  odemte  movementa  in  the  room 
Violent                „              „          „ 
Mo(l«<nite           „             „         Buii. 
Violant  „  


Qiuntitjr  of  >wa»t 
per  bour  in  grms. 


"J-Hgnaa. 

7n  „ 
21  8  „ 
283     .. 


Oili.  eormpoiidlng  to 
the  ovkpontlou  ot  this 

■WMt. 


4  065  CaU. 

4  065  „ 
11728  „ 
16-225     „ 
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Atwater  in  his  experiments  has  found  the  same  results.  Ac- 
cording to  him,  man  doing  an  average  amount  of  work — eight 
hours  a  day — absorbs  about  half  as  much  food  as  he  would 
require  in  a  state  of  repose.  He  prevents  his  organs  from 
becoming  overheated,  not  only  by  eliminating  through  the  skin 
the  excess  of  water  that  he  consumes,  but  also  a  part  of  that 
which,  in  a  state  of  repose,  would  pass  through  the  kidneys. 
With  regard  to  this,  I  give  here  some  very  instructive  average 
numbers  taken  from  Atwater's  experiments  : 


Water  per  24  hours.' 


A.  In  repose. 
1.   Water  received  by  foods    . 
„  „  driiika 


Patient  E.  0. 


1037  grms. 
1407     „ 


Total  water '  2444  grms. 


2.  Water  oliminated  by  the  fasces. 
„  „  „         urine 

„  „  „         expiration 

and  perspiration 


59  grms. 
1810     „ 
977     „ 


Total  water 2846  grms. 

B.  In  work.  \ 

1.  Water  received  by  the  foods  1168  grms. 

„  „  „  drinks      .  !  1603    „ 

Total  water j  2771  grms. 


2.  Water  eliminated  by  the  fieces  . 
„  „  „  urine  . 

„  „  „         respiration 

and  perspiration 


Total 


06  gmis. 
1011     „ 
2275     „ 


3382  grms. 


Patient  J.  F.S. 


1065  grms. 
833    „ 

1888  grms. 

52  grms. 
1219    „ 
830    „ 


2101  grms. 

975  grms. 
1260     „ 

2225  grms. 

52  grms. 
906    „ 
1670    „ 


2627  grms. 


Averages. 


2166  grms. 


1616  grms. 
903    ,. 


2473  grms. 


2408  grms. 


1972  grms. 


3006  grms. 


We  see  that  in  the  workhig  state,  these  two  subjects  have 
eliminated  522  grms.  more  water  than  in  the  state  of  repose,  and 
that  this  water,  far  from  being  found  in  greater  quantity  in  the 
urine  emitted  during  the  working  period,  is  less  (an  average  of  357 
grms.  less  water  in  the  urine)  and  that  the  quantity  expired  and 
perspired  augments  to  1,069  grms. 

'  Average  weight  of  patients  :    68-6  kgs. 
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WTJTHmoN — THE  riei,i,rt.An  mechanism  of  assimilation   and 

OF  THE    rUODUCTION    OK    VITAL   KNEIUJY 

ALIMENTATION  is  but  the  first  stage  in  the  process  of  nutri- 
tion. It  furiiLslios  the  plivst  io  niat*Tial  wliich,  suocfssivoly 
iiuKlified  by  l!ie  intestinal  ferments  and  ftnally  l)y  tlic  assiinihvtivo 
digestion  of  the  tissues,  is  continual!}'  repairing  tlie  Iosh  wliieli 
the  vital  functions  ne<'essarily  create.  The  general  life  of  the 
individual  Ls  maintained  by  the  regular  co-ortlination  of  functional 
pr(M'i>fl8e.s.  These  elernentarj'  proces.ses,  the  succession  arul  order 
of  wliich  alone  appear  to  be  in  correlation  with  the  structure 
of  nervous  tLssue.  and,  in  eivch  cell,  with  that  uf  it*  presiding 
nucleus,  are  themselves  pm-ely  physico-chemical  or  mechanical 
reactioii.s,  wliich  in  their  turn  derive  from  the  molecular  stru<?turo, 
from  tlie  chemical  constitution  and  from  the  essential  principles 
i>f  which  each  of  the  cells  of  the  organism  Ls  built  u]). 

Uefore  passing  to  the  study  of  fi)ods  and  diet,  in  order  to  t*!r- 
minnt«  Part  I  given  up  to  the  statement  of  Principlts,  I  shoukl 
like  to  show  how  nutrition,  the  working  of  the  functions  of  the 
general  life,  is  regulate<l  by  the  inmost  phenomena  of  assimi- 
lation and  disintegration,  which  take  place  in  the  cell  or  in  the 
tissues.  Also  how  the  normal  development  of  the  functions  as 
well  as  the  abnormal  habits,  peculiar  constitutions,  and  later 
distinctly  morbid  states,  are  allied  with  primitive  molecular 
chemical  phenomena,  all  those,  at  least,  Which  spring  from 
iriT'gular  feeding  or  vicious  nutrition  of  the  organs. 

Mechanism  of  Nutrition 

We  know  that  the  constituent  cells  of  each  of  our  tissues  are 
essentially  formed  of  phosphorated  proteid  matters  :  cytoprtiteids 
in  the  protoplasms,  nucleoproleids  in  the  cellular  nuclei.  The.se 
prf)teid»  are  distinctive  in  each  kind  of  cell.  They  are  generally 
associated  there  with  other  simpler  non-phosphorated  albuminous 
sulMtances.  and  with  still  simpler  forms  (he.voses,  lecithins, 
amine-acids,  fats,  glycogen,  etc.)  which  apjiear  to  W  derived 
from  the  simplified  divisions  of  the  cytojtrotfids  and  nuclaniroteida 
and  perhaps,  in  the  case  of  some  at  least,  to  have  been  brought 
dirwtly  by  the  blood  and  stored  iii  the  cell. 
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During  the  process,  tliree  complementary  phenomena  take 
place  in  succession  :  1.  Tlie  disintegration  of  the  most  complex 
and  most  unstable  proteids  which,  by  virtue  of  this  same  insta- 
bility, appears  to  start  other  chemical  actions.  2.  Inversely, 
the  continual  reproduction  of  these  essential  molecular  organs 
of  the  cell  which  Ls  due  to  the  phenomenon  of  assimilation. 
3.  Finally,  the  utilization  of  the  albuminoids  or  ternary  reserves 
which,  in  hydrating.  dccompiwinp,  and  becoming  oxidized,  etc., 
furnish  the  greater  part  of  the  energy  which  the  cell  uses  up  in 
functioning.  All  these  processes  in  the  life  of  the  tis.sue  are 
de]iondent  on  specific  agents,  that  is  to  say,  the  ferments,  of 
which  wo  will  now  speak. 

Frrinrnl.^. — These  agents  of  the  ]>riniary  vital  functions  seem 
t(»  Ix'  intended,  some  to  [siur  into  s])eci(ic  molecular  mouULs  the 
surrouiifling  inatt^'r  whicli  lias  iK'eti  previtiasly  split  up  ;  (vthers 
t^t  divide  the  nutritive  material  brought  by  the  circulation  into 
simpler  assimilable  parts  by  forming  unstalile  combinations  with 
them  and  which  are  eventually  decomposed  by  water.  (.)thers, 
again,  give  t-o  the  surrounding  matter  the  nascent  oxygen  nr 
hydrogen  with  which  they  arc  momentarily  charged  under  the 
form  of  dissociable  jieroxides  or  hydruiTts,  etc.  These  agents 
of  molecular  transformation,  the  ])romot^rfl  of  a.Hsimilation, 
hydrations,  oxidations,  rcnluctions  and  decom])osiliotrs.  etc..  play 
an  immense  part  in  regulating,  furthering  and  retarding  the  pro- 
cess of  digestion.  We  shall  try  here  to  charactt^-ize  their  nature 
and  the  part  they  play.  • 

When  the  primary  albuminoid  substances  of  plants  and 
animals  undergo  gastric  dige.stioti,  they  l)ecoine  jieptoiii/.ed  by 
the  aetirjti  of  stomachic  ferments  :  their  coniplex  molecules 
divide  into  simpler  albuminoids  by  means  of  hydrolysis  or 
molecular  intussu.secption  of  water.  When  it  is  a  question  of 
the  pfiosjihorated  proteids,  of  the  plasmas  and  cellular  nuclei, 
digestion  sejiarates,  on  the  one  hand,  the  nudeins  whichearry  off 
ail  th<>  phosjjjiorus,  and  on  tlio  other  the  propeptons  and  peptons. 
bodies  still  of  a  jiroteid  natun-,  but  of  loss  molecular  wi-ight  and 
sim|)h'r  formation  than  those  of  the  nueleo-proteids  or  eyto- 
proteids  from  wliich  they  are  deri%'ed. 

These  new  albuminoid  bodies  as  well  as  the  other  grades  of 
this  first  jihosphorated  division,  tlie  nudcina,  penetrate  into  the 
iluodenum  and  there  undergo  the  action  of  fresh  intostinal  fer- 
ments such  as  tryjjsin,  erepsin,  etc.  The  result  of  this  action  ia 
to  8im]]|ify  more  and  more,  and  always  by  successive  hydrolysis, 
the  albuminoid  compounds  which  they  succeed  in  transforming 
thus  into  a  series  of  amiiui  acids  (alanin,  leucin,  glycocol,  serin. 
tyrosin,  etc.).  We  know  to-day  that  the  other  class  of  the 
primary  division  of  the  cj'to-and  nucleo-prut<îids,  the  nucleins, 
are  divided  into  phosphorated  compounds  (thymic  acùU)    and 
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albumoses,  eonipounds  wliich  pas8  into  the  circulatory  system 
after  havijig  undergone  the  action  of  the  ferments  contained  in 
the  glands  of  the  intestinal  walls  and  in  the  lymphatic  globules. 
In  this  way  the  proteid  molecules  which,  in  the  ceil,  first  con- 
stitute the  complex  phosphorated  alljuminoiils  of  the  primary 
protoplasm  and  of  the  nucleus,  arc  i^ui-cessivcly  divided  and 
subdivided  by  means  of  these  digexstivefennen(«  which  hydrolyze 
and  divide,  into  less  and  less  con»i)licated  molecules  wliich  the 
blood  carries  pell-mell  to  the  various  organs.  Through  the  dis- 
solving action  of  the  digestive  or  dissimilating  ferments  and  by 
virtue  of  the  very  functioning  of  the  cell,  the  protcids  of  the 
nucleus  and  those  of  the  plasma  of  the  ccU  which  has  functioned, 
have  lost  a  part-  of  their  substance,  phosphorated,  thymic  com- 
bination, xanthic  or  pyrimidic  ba.ses,  sugars,  etc.,  which  help  to 
corustitute  in  a  perfect  state  the  primitive  essential  proteid». 
But  the  cellular  or  molecular  nuiuld  remains  after  the  accessory 
part»  have  disapjieared,  and  it  tends  to  complete  itself  by  means 
of  the  materials  or  analogous  or  identical  couples  whicii  are 
brought  to  them  by  the  bloiMl  enriched  by  digestion.  Thus,  the 
specific  complete  molecule  furuts  itself  anew,  the  remaining  part 
of  the  organic  constnution  involves  and  controls  tlie  disposition 
of  the  complement  wliicli  has  ju.st  nourished  it. 

Assimilation  then  apj)ears  to  us  to  bo  the  it>sult  of  a  kind  of 
continuous  repnxluctioii  of  these  essential  primaiy  proteid 
molecule»  of  the  plasma  and  cellular  nuclei,  the  specific  forms  of 
which  would  have  been  partially  preserved  owing  to  the  greater 
stability  of  some  of  their  parts.  These  latter  would  develop, 
owing  to  the  surrounding  nutritive  medium,  by  extracting  from 
it  tho.se  materials  which  have  sprung  from  the  digestive  divisions 
which,  owing  to  their  furm.  can  repair  the  waste  produced  in  the 
primitive  proteid  mulecules  of  the  cell  :  los.se8  due  to  t!ie  partial 
destruction  of  the  molecule  which  has  performed  ils  function. 
For,  just  aa  the  entire  cell  reproduces  itself  in  its  primitive  form 
when  it  has  l)eenù»jured,  and  îus  it  repairs  little  by  little  the 
waAt«  caused  by  the  loss  of  substance  or  vital  dissimilation,  so 
one  can  understand  the  Ijeliaviour  of  the  chemical  integrant 
eaaential  molecules  of  the  nucleus  and  protoplasm.  And  if  the 
free  cells  of  yeast,  the  bacteria,  the  protozoa  which  poiwess  the 
property  of  being  able  to  nourisfi  themselves  and  comjilete 
tlieir  substance  by  appropriating  for  themselves  the  surrounding 
matter  which  they  disconnect,  transform  and  continually  assimi- 
late ;  and  if  these  same  bacteria  and  yeast  are  named  "  figured 
ferments,"  in  the  same  way  we  can  give  the  title  of  fermenta  and 
fermentas  of  proteid  assimilalion  to  those  particular  molecules 
of  cytoplasma  or  of  nudeoplasnia  which  are  able  to  rcjvroduce 
continually  their  own  substance  at  the  expense  of  the  surrounding 
material  parts  which  they  modify  and  assimilate  in  order  to 
complete  theruaelves. 
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We  know  that  the  complex  proteid  matter  in  the  intestine 
flubniitt«d  to  the  Mtioii  of  tlie  fei'ineats  of  hydrolysis  or  dis- 
integration, divides  itself  into  simpler  parts.  The  same  phenomena 
attend  the  dissions  which  take  place  in  the  cell.  It  jwssesses 
also  disaimilating  fcntitTits.  They  appear  to  be  contAined 
tliere  in  the  form  of_"gramilc»,  which  inider  tlie  microscope  have  a 
similar  appearance,  but  their  specific  nature  is  easily  recognized 
owing  to  their  different  effects.  We  have  lieen  able  U)  extract 
simultaneously  from  a  common  body,  a-spenjillus  niger,  the 
following  :  a  rennet  able  tti  coagulate  caséine  ;  a  casease  which 
li<|uefi(w  and  digests  this  coaguhim  ;  a  lipase  suitable  for 
splitting  uj)  tli(?  fats  into  glucose  and  fatty  acids  ;  a  aucrase  able 
to  transfiirni,  by  liydration,  tlie  saccharose  into  glucose  and 
levukne  ;  an  amifliwe  and  nuiUiu^r  li(jaefying  the  starch  and 
changing  it  into  soluble  sugar,  etc.  (iJiidaux,  (Jcrard,  Rour(|uelii(). 
Now,  that  which  ha,s  been  observed  concernitig  this  common 
orgauwin,  applies  to  nearly  all  vegetable  or  animal  cells.  From 
the  latter  csjieciatly,  we  can  always  extract  one  (>r  several  proteo- 
lytic ferments  which  are  capable  of  tratLsformitig  the  albumin- 
oids, after  the  manner  of  trypsin,  into  lelatively  simple  amine 
molecules  :  Icucin,  glycfx-ol,  glutjimic  arid,  tyrosin,  ete.,  pro- 
duets  of  more  or  less  advance*!  disititegratioit,  all  resulting  from 
the  hydrolysis  of  the  proteid  molecule  while  functioning  :  and 
all  ftu'niwl  by  the  transformation  of  a  part  of  the  virtual  enei-gy 
of  the  nudecules  into  utilisable  energy  which  the  cell  U8<*  in 
furthering  the  life  proc&ss. 

Like  the  ferments  of  protoplasmic  a-ssimilatlou,  these  ferments 
of  dissimilation  ajijicar  also  to  he  essentially  fornunl  by  the 
radicals  or  jiarts  derived  from  the  ]niinitive  albuminoid  molecules. 
The.se  radicals  or  soluble  fermentai  iireserve  (heir  sjvecilic  mole- 
cular structure,  a  structure  <|ualified  to  adiipt  itself  to  that  of 
certain  materials  upon  which  heuceforth  they  can  cijK'rate, 
undoubtedly  in  virtue  of  the  unstable  combinations  which  Ijelong 
Ui  the  very  nature  of  these  external  forms.  Recijirocally, 
those  of  the  diasta.scs  which  adapt  themselves  the  liest  to  the 
fofxl  which  is  offered  to  their  activitj',  are  also  those  which  detach 
themselves  easiest  from  the  molecule  which  carries  them  and 
which  appear  in  a  greater  (juantity  in  the  surrounditig  nutritive 
liquid.  Thus,  we  jjerceive  that  tlie  nature  of  these  soluble  ferments 
varies  according  to  the  food  :  axpergillus  niger  cultivated  on 
glycerine  or  upon  the  starch  of  fécules,  secretes  chiefly  amylase  ; 
in  milk  it  produces  reruiet  and  casease  ;  in  solution  with  loc^tatc 
of  lime,  it  furnishes  8ucra.se  with  neither  nnndji.se,  rennet  nor 
ca-seose.  Likewise  by  a  similar  mechanism,  emulsions  of  fresh 
liver  or  kidm-y  injected  into  ati  animal  of  a  different  sixx-ies 
produce  little  by  little  in  its  blood  a  licpatolysin  or  a  nephrolysm 
which  have  llii>  powi-r  of  {leslroying  the  prot«ids  of  the  liver  or 
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kidneys  of  animals  belonging  to  the  same  species  as  tliose  which 
funiiîilto<l  the  stimulating  agents  of  tliese  specific  secretions. 

Several  of  these  ferments  play  reversible  parts  :  they  appear 
to  operate  until  a  certain  equilibrium  has  l>een  ol)tained  Iwtween 
the  fermentable  materials  and  the  prcKhn^ts  which  are  formed, 
the  eijuiUbrium  being  re-established  if  the  limit  comes  to  be 
paased.  Thus,  according  to  Croft  Hill,  maltase  which  trans- 
forms malt<i.se  into  glucose  can,  by  acting  on  a  somewhat  con- 
centrated solution  of  glucose  produce,  not  precisely  maltose,  but 
an  isomeric  body  very  similar  to  it,  namely  isomaltose.  Accord- 
ing to  Poitevin,  the  lipiu;c  of  the  i)ancreas  would  reproduce 
olein  in  the  presence  of  a  mixture  of  oleic  acid  and  glycerin.' 

K.  Fisi'her  and  Armstrong  have  established  tiiattliediiwta.'<e  of 
képhir  grains  unites  the  glucose  to  the  galacto.se  in  order  to 
reproduce  the  isolactose  which  the  képhir  in  weaker  solutions 
split-s  up  into  glucose  and  galactose.  But  we  petc-eivt^  à  priori, 
that  the  diastatic  actions  which  are  accompanied  by  little  or  no 
escape  of  heat,  should  alon?  be  reversible.  This  fat^t  assures  me 
that  the  pure  8t<3mac!hiç  peptons,  in  somewhat  coticentrate  or 
dilut.<?d  solutions,  cannot  change  into  propcjisines  or  albumins 
under  the  a<^tion  of  an  ex<^essive  or  feeble  proportion  of  very 
a<'tive  pepsin. 

Wo  shall  terminate  our  observations  conceniing  .soluble  fer- 
ments by  remarking  that  they  fre([ucntly  supplement  and 
mutually  aid  one  another.  Pawlow  has  established  that  pure 
pancreatic  juice  docs  not  digi-st  the  albuminous  auljstances  but 
hat,  on  the  contrary,  it  dissolves  them  actively  after  tiie  atldi- 
tion  of  a  few  drops  of  a  chilled  intestinal  infasion.  This 
at-tivity  which  excites  the  juice  of  the  glands  of  the  intestinal 
mucous  n»embrane,  and  which  disappears  like  nearly  all  diasta-ses 
when  the  infasion  of  the  glands  is  brought  up  to  8(J'  or  11X1,°  is 
ue  to  a  stimulating  or  complementary  ferment  of  tryjisin,  the 
tfUtrokynase  which  can  be  extracted  from  the  mucous  membrane 
of  the  intestine. 

This  stimulating  or  complementary  action  of  a  ferment  secreted 
by  one  cell  on  the  ferment  or  on  the  operation  of  a  cell  of  a  differ- 
ent nature,  appears  to  be  a  general  phenomenon.     It  is  thus  that 
the   internal  secretions   of  the  thyroid,  suprarenal,    testicular, 
varian   glands,    etc.,    act  on  nutrition,  either   by   stimulating 
irectly  the  life  of  certain  tissues,  or  by  exciting  the  secretion  of 
eir  ferments,  or  by  completing  the  action  of  the  latter  as    is 
e   ease   with  the   erepsin   of    O.    Conheim,  which   is   able   to 
ansform  the  intestinal  pepsins  and  propepsins   formed    by  the 
•A-psin  and  enterokynase  into   amino   acids,   while  the  erepsin 
)nc  is  incapable  of  directly  intluencing  the  primary  albuminoids. 


'  Poitavin.  C.   BrnH.  t.  CXXXVl.   p.    1,152. 
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After  having  explained  tlie  idea  which  we  have  formed 
these  mj-^terious  ferments  whicli  preside  over  general  assimilation 
and  dissimilation,  I  shall  only  briefly  indicate  the  principal  kinds. 

Fermenhi oj  Assimilntion. — We  have  previoiLsly  stated  (p.  KM)  the 
maimer  in  wliifh  we  conceive  that  they  work  in  the  protoplasms. 

Ferments  of  Hyilri)ft)fii.i  mid  Dehydration . — 7'Ae  jermenU  of 
hijdroly.si.1  are  tlni.so  wliich.  hy  tlie  intronii.ssion  of  water,  promote 
the  division.s  which  take  placid  iti  the  mid.st  of  the  cellular  |)rfi- 
topla-snH.  Thu.s  in  every  animal  cell,  there  exist  real  tr\'psin3 
which  dijçest  and  hydnity/.e  the  albuminoids  in  a  slightly  alkaline 
medium.  Likcwlsi»  we  hud  albuminoids  in  nearly  all  the  pro- 
ducts of  digestion,  peptons,  [jropeptous,  amine  acids,  et<-.  In 
tiie  vegetable  kingdom  the  starches,  sucriuses.  malta.ses,  lipases, 
et-e,,  whidi  hydrate  the  starches,  sugar,  maltose,  fats,  etc..  are 
the  well  kninvn  representatives  of  these  diastiuses  most  often 
with  a  rcvcr.-iible  action.  As  leganls  the  hydrcjlyzing  fermenta- 
tions of  alhntniuoid  sidistances,  I  have  already  stated  that  they^H 
do  ni>t  appirar  to  tne  to  lie  capable  of  reversing  tlieir  ac-tion.  ^^ 

It  is  owing  to  the  pheiuimeiia  of  hydration  taking  plae«  in  the 
protcid  molecules  of  the  cyl<>])lastnii.s  lliat  the  latter,  protc<tfd  ^m 
frnm  (dl  dinrl  o.i:i)!iitii)>i,  are  split  uji  into  jjlohulins,  albumoses,  ^M 
protainihi's,  etc.,  atiti  phosphimc  cytcins.  This  sewmd  stale, 
which  contains  all  the  phosphorus  of  the  molecule,  is  capaltle 
of  dividing  itself  by  fre.sh  hydrolysis  into  pyrimidic  bases 
{Ihymiii.  uravde,  et(\)  into  hexoses  and  piuisjilioiic  acid. 
Tiu>  nuclcoproleids  or  proteids  of  the  cellular  nucleus  also  divide 
them.selvcs,  by  hytlrolysis.  hito  these  .same  derivative,s,  but  with 
the  adilitiun  of  the  puric  ha.ses  (giianin.  sarchi,  adenia.  etc.)  as 
intermediaries.  It  will  be  observed  lliat  al!  these  derivatives, 
sugaix,  jtyrimidii!  bases,  puric  IiihIics.  with  uric  acid,  etc..  and 
urea  itself  whicli  can  1m>  derived  fnun  I  hem  by  simple  hydrolytio 
reaction,  all  Llu'se  bndies  are  fortued  without  the  intervention  of 
the  exterior  oxygen. 

Oxidizing  and  llidiicimf  Finnt  ntx. — Anumg  these  we  include 
the  oxydases  of  Schmiedeljerg  and  .huMjuet,  In  animals  the 
principle  appears  to  Im?  fnuiid  almost  entirely  concentrated  in 
the  white  ciupu.seles.' 

We  (iiul  again  an  oxidising  fermetit  iu  the  lacto-j)la«ma, 
atuither  in  tlie  hcmolymph  of  the  Crustacea.  Ttie  oxydo- 
re<lucing  ferments  of  the  liver,  kidneys  and  other  organs 
change  easily,  wliile  o.vidizing,  the  saUcylic  aldehyde  into 
salicylic  acid  (Abflous  and  Biitrnez).  That  which  M.M. 
AbelouH  and  Ribaut  have  extracted  from  the  liver  combines 
the   glyeocol    with    l)en7,ytic    alcohol    which   it  oxidizes  yielding 

'  Portier,  tliesis  for  tlio  Doctor  of  Science  degree  of  Paris  1897.  Oxy- 
doêta  in  the  Animal  Serim,  p.  K4. 
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^M  hippuric  acid.  The  laccase  of  t)ie  lac-tree  (Hikorohiro  Yosida; 
^B  C  Bertrand),  the  tyroshiase  of  muslirooms  (Bourquelot)  are 
1^  oxidizing  ferments  extracted  from  vegetables. 

A  somewhat  uncx{)ected  feature  attributable  to  the  tendency 

of  ferments  to  frequently  exercise  inverse  action,  the   oxydases 

of  the  ti.s8ues.  especially  those  of  tl»e  liver,  possess  at  the  same 

time  a  reducing  or  hydrogenizing  jMwer  jiroportiotial  to  their 

^_  oxidizing  activity  {Gérard,  Ahelous,  and  Aloy).^     They  act    as 

^B  if,  decomposing  the  surrounding  or  conibirietl  water,  they  convey 

^B  the  hydrogen  on  one  molecule,  or  pail  uf  a  molecule,  and  the 

^H  oxygen  on  another.     The  liver  and  kidneys  are  the  incist  <'hnrged 

^^  with  this  singular  ferment,  the  mii.sL-Ios  and  the  brain  the  least. 

The  researches  undertaken  in  my  laboratory  by  Dr.  Helier  in 

order  to  measure  the  reducing  power  of  tli<i  tissues  and  litjuids 

of  the  system*  establish  tiiat,  of  all   the  media,  lymph  mut  (he 

arterial  blood  are  the  most  reducing  ;    then  con\e  venoas   blood, 

muscles,  pancreas,  kidneys,  lung  and  spleen.     The  blood  becomes 

especially  charged  ufilh  reduciti^j  products  at  the  mmncnl  of  ditje/stion 

without  it  lioing  prxssible  to  attribute  this  effect  to  a  fermentativo 

hydrogenating  action.     But  is  it   possible  tu  pttHbiee  a  more 

convincing  proof  of  the  nece.s,sity  of  the  o.xydases  for  promoting 

the  oxidations  of  the  .sj'stem,  tlmii  to  see  the  cells  irrigated  by 

an  essentially  reducing  bloixl  ?  ^ 

Ffrtnenls  of  Decom  posit ii/ns  atul  of  Re-compa^ilion. — The  first  of 

these  was  extracted  in  1890  by  Biichner  from  the  yeast  of  fresh 

bet>r.      When  it  Is  con)pre.s.swl  to   5<X)    atnio.sphercs,    a    li(]uid 

pro<HXKLs  f rem  its  celLs  which,  ini.xed  with  a  solutinn  of  slightly 

I  concentrated  glucow  (l.")  ti>   20  per  cent.),  immctlialely  changes 

[^thLs  Ixxly  into  alcohol  and  carlwuie  acid,  exiu'tly  as  the  living 

at  would  do. 

'Stoklasaand  Cerny,  in  1901,  extracted  *  a  similar  ferment  from 

animal    tissues   whi(;h   also  changed   glucose   intu   alcohol   and 

carbonic  acid  : 

CH-'O'  =  2C'0'  +  2C?H'0. 

Tl»ey  have  found  in  human  tls-sues  another  soluble  ferment 

which  divides  the  glucose  into  two  molecules  of  lactic  acid. 

These  are  the  dlssimilating  ferments  by  decomjiositions. 

Cotujtdaiimj  and  Liquelyiny  Ferments. — Tlu*  fibrine  ferment  which 

[  changes  fibrinogen  into  fibrine  ;    ihrnmbin  which  coagulates  all 

the  plasmas  of  animal  cells  ;   rennet  which  curdles  the  casein  of 


'  C.  R..  t-  CXXX,  p.  4>0  :  t.  CXXXIV.  p.  47»  ;  t.  CXXXVIl. 
>  C.  /?.,  t.  CXXVIII.  p.   :lll»  uml  tW7. 

•  Holier  meoaured  this  power  by  rodnctiun  of  permaitgaitato.  Tlio 
Actinn  of  tlie  tiasiies  might  hnvo  b«>«>n  vrry  (liffrrpiit  in  the  «w»»  of  another 
mtKt^nt. 

*  See  M.  Hoiirqut>l"t'H  nrticlw»  in  tli(<  Journ.  dr  Pharmacie,  oixlh  anrics, 
t.  IV.  p.  241,  440  autJ  t.  V,  p.  A. 
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milk  ;    and  in  the  vegetable  kingdom,  pectine  which  coagulates 
certain  juices  of  fruits,  are  all  examples  of  coagulating  ferments. 
On  the  contrary,   ca-sease  which   redissolves  tlie  curdled  casein 
tlieaft/j'ràro/nifKcs,  etc.,  are deeoagulating  ferments,  as  in  the  case 
of  vegetables,  it  is  cytase  which  linuehesthe  envelope  of  the  cells. 

All  these  ferments  serve  either  to  transmit  the  plastic  or 
nutritive  matter  in  soluble  fornw  where  it  can  circulate  and 
later  lie  o.xidizetl  or,  on  the  contrary,  polymerize,  coagulate  and 
render  it  in.si>luble,  in  order  to  store  it,  until  the  system  has 
recourse  to  the  reserves  thu,s  formed  for  the  maintenance  of  the 
cellular  life   or  the  i^eneral  functiims. 

ProilucU  oj  DUsimilation. — It  is  now  possible  to  rapidly  examine 
the  effects  of  this  ilissimilation  of  the  primary  alhuniinoid  matt«r, 
or  of  that  of  the  reserves  stored  in  each  cell,  a  dissimilation  the 
working  of  wliicli  we  have  just  studied.  By  entire  tlisintegration 
in  warm  blooded  animals,  KW  gnas.  of  albumiti  could  theoretically 
pnMhire  1(15-4  grms.  of  carbonic  acid;  41-4  grms.  of  water  ;  39grnis. 
of  urea  ;  4-25  grms.  of  sulphuric  acid,  while  ahsorhing  atthesame 
time  148  grms.  of  o.xygen  taken  from  the  air,  thereby  adding  486 
Calories  to  the  body.  But,  as  a  matter  of  fa<'t,  the  total  nitrogen 
is  not  found  again  in  the  urea  produced,  and  the  percentage 
proportion  wliicli  is  formed  from  it  depends  upon  the  .stat*  of  the 
patient's  organism  and  tm  his  manner  of  feeding.  In  the  case 
of  the  tnan  of  norma!  health,  feeding  on  a  mixed  diet,  1(X)  parts 
of    in'trogen    leave  the  system  hv  urimiry  excretion  tut  follows  : 


4 


In  t.lio  fiirni  of  urea             .... 

„  .,          iiinnicinîucnl  suits 

,.  ,,         iirir  acid  on  J  xnntliic  bodies 

„  „         nthor  tiitrogenoiiB  mattors    . 


Oumlich   gives  the   following   percentages  : 


83-87 
2-5-5 
t-3 
7-10 

100 


Mitod  Diet.     AnImiU  Diet. 


Nitrofjen 

fii  urea ]  82  »-87  3 

hi  (iniiii'ininoal  anlt»       ....  38-  5-8 

lu  citîii'r  iiitmgonouH  inuttors  .  S-fl-Uî) 


792-882 
3  6-  5  « 
75-172 


Te«cUI*lo 
Otot. 


700-834 

3  4-  8  0 

105-17« 


In  tlie  normal  state,  almost  the  whole  of  the  absorbed  nitrogen 

is  found  again  in  the  total  liciuid  and  solid  excreta  of  the  subject 
(hair  of  the  body,  hair  of  the  head,  epidermis,  fajce.s). 

Urea,  uric  acid,  ammoniacal  salts,  generally  combined  with  a 
small  amount  of  nitraU's.  are  the  final  products  of  nitrogenous 
dissimilation,  and  the  numlierH  in  the  above  tables  give  no  itifor- 
mation  concerning  the  intermediary  suljstancos,  nor  the  nature 

lob 


NITROGENOUS  PRODUCTS  OF  DENITTRITION 

of  the  nitrogenous  rtaidues  known  as  extractives  or  indctcrmiiiatcs. 
It  will  Ix»  seon  in  Pari  II,  under  tlie  study  of  Rcijimciui, 
liow  very  important  these  intorniedianes  are  wliifli,  In  t\w.  cano 
of  mt-at  alimentation  for  example,  produce  an  excess  of  nitn)Ken- 
ous  Muhstunccts  in  the  nystem  which  have  a  tt^ndoncy  to  at-idify 
the  blood,  excite  the  heart,  and  intoxicate  the  subject,  should 

P  there  l)e  the  slightest  disorder  iii  the  fuactioiis  of  the  skjn,  lungs, 

'  liver  or  kidneys. 

Among  the  Ixsst  known  intermediary  nitrogenous  products 

tare  the  following:  1st,  the  amino-aciils  such  as  (jlycocol, 
CH^VH^CO^H,  and  taurine  CH-(N1P)C'H=(S0''H)  which  (be  liver 
normally  secretes  in  the  form  of  glycocholic  and  taur<M.'lioUc 
acids,  or  the  kidneys  luuler  the  form  of  bippuric  acid  (bcnzuyl- 
glj'cocol).  It  is  these  which,  like  the  uiumoniacal  salts  and 
ammonia  resulting  from  a  more  a<lvanced  liydration,  passing 
through  the  liver,  produce  urea.  Among  the  amine  bodias  the 
following  must  be  quoted  :  Tyrosin  or  jxiraoryphcnylamidupro- 
pionie  acid  : 

Cu,^*  -  CH(NH')CO'H 

J  a  substiuico  pnxluced  by  hydrolytic  decomposition  of  the  greater 
■  part  of  the  albuminoi<is  ;  and  in  its  turn,  giving  by  the  same 

proc«)8s,    alanine  CH'C'H{NH.'^)C'O^H,    la<-tic    acid  and  plieaol  ; 

2nd,  the  creatiriic  bases,  espotually  the  creatin  of  the  muscles 

Ii  NH  -  C^^"' 

Ibo  ertatinin  of  the  tuine 


NH  -  C<N(CH=')CH''^^^  ' 


3rd,  the  lynatin  and  anjinin,  amines  which  are  found  in   many 
of  the  glands  :    apermin  ;    ncurin 


^  ICH  =  CH*OH 


^■and  cholin 

^1_  N-C-'H^UH 

Bi 

^^wlfy  poisonous  bases  of  the  brain  and  bile.  4th,  the  bodies 
[  of  the  yyrimidic series  (UraeUe  C*H'N"0*  [or  2-6dioxy|)yrimidine]  ; 
Cylosin  [or  2  oxy-6  aminopyrimidine],  Ùiymine  [or  5  methyl-26 
dioxy-pyrimidine]),  rare  basses,  however,  but  necessary  inter- 
medinries  of  the  decomposition  of  primary  cellular  proteids  ; 
5th.  the  puric  ba«e«  partly  derived  from  the  nucleo-proteids  of 
th^  cellular  nuclei  of  the  system,  and  partly  introduced  bj'- alimen- 
tation, amongst  these  are  ranthin  C*H*N*0',  mrcin  CH"N<0,  the 
methyl  and  paraxatUhina,  o<fe»»»  O'H'N',  ruethyl^uanin,  etc.,  baaes 
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f  i>und  in  most  of  the  glands.  Aucoitiing  to  Kriiger  and  Salomon, 
1,000  litres  of  urine  would  contain  about  9  to  10  grms.  of  these 
bases.'  Among  theao  puriu  bodies,  uric  acid  C^^H'N'O"  is  the  most 
important.  We  eliminate  by  the  urine  0-3 grms.  to 0-5  grms.  per 
day,  but,  witb  an  entirely  meat  diet,  the  weight  may  increase  up 
to  2  grms.  per  twenty-four  houra.  We  shall  learn  the  part  this 
variable  production  of  uric  acid  plays  according  t<j  the  régimes. 
Gth,  it  is  necessary  to  add  to  these  nitrogenous  jtroducts  of  dissimi- 
lation urockromc,  the  normal  pigment  of  the  urine.  It  originates 
from  the  o.vidation  of  a  part  of  the  colouring  nuit  ter  of  the  blood  ; 
indoxyhuiphiiric  acid  C*H'NSO'  or  C'*H"(SO^H)ON  which  draws 
away  witli  it  a  part  of  the  constitutional  sulphur  of  proteid  sub- 
stances. 7th,  bases  of  the  nature  of  ptomaines  and  some  deriva- 
tives called  nitrogenous  extractives,  sometimes  not  capable  of 
dialysis,  these  latter  being  found  extremely  toxic,  but  in  a  very 
small  proportion  (01 30  grms.  to  0-150  grms.  per  htre  of  normal 
urine). 

It  lias  lîeen  seen  that  the  sulphur  of  the  albuminoids  is  paitly 
dis-similated  in  the  form  of  indoxyl-sulj>huric  acid.  It  is  found 
again  among  other  prixlucts  of  cellular  excretion  :  paracrcsol-sul- 
)iliate  of  jwtassium  (with  a  Httle  ortho-  and  mcta-cresolsulphatcs)  ; 
sulphocyanliydric  acid  ;  neutral  sulphurated  bodies  (trace  of 
cystin.  hyposulphites,  taurin).  The  remainder  of  the  oxidized 
sulphurof  the  albuminoids  goes  to  saturate  a  part  of  the  potash 
or  of  the  soda  of  the  tissues  and  the  blood,  and  Ls  ejected 
inimediutely  in  the  form  of  mineral  sulphates,  by  the  urine 
which  jiroduces  nearly  4  grins,  per  twenty-four  hours. 

The  constituent  phosphorus  of  the  tissues  or  that  of  the 
foods,  is  found  almost  entirely  fixed  in  the  state  of  combined 
phosphoric  acid,  in  the  jiur/co-and  cyto-prokids  of  the  cells;  in 
the  protagon,  greatly  resctnbliiig  cyteins  but  jxtsscsaing  a  neurinio 
and  not  a  pyrinddimc  or  xanthic  nu<-leu.s  ;  in  the  Itcithiiis 
which  ajiijcar  to  I»  derived  from  this  protagon  and  which  unite 
again  in  their  molecule,  the  i)liosplioric  acid,  choUn,  glycerin 
and  fatty  acitls  in  con.scipjence  of  a  kind  of  etheritication.  A 
small  part  of  t  tie  phosphorus  of  the  foods  or  tissues  (  1  to  2  per  cent, 
of  the  total  ]ihosjjhorus)  is  eliminated  by  the  urine  in  the  form 
of  neutral  products  of  which  little  Ls  known  ;  the  rest  is  reject<>d 
in  the  form  of  phosphates  of  wliich  the  urine  produces  nearly 
3  grms.  per  day.  Nearly  one-tliird  of  this  mineral  phosphorus  is 
in  the  form  of  alkaline  earthy  phosphates  and  two-thirds  in  the 
forms  of  alkaline  phosphates. 

Concerning  the  dissimilation  of  ternary  bodies,  amongst  the 
urinary  losses  of  an  aromatic  nature,  I  shall  only  quote  :  the 

heleroxtuitliiu,    2-23   grniK.  ;    iiietliylxiuitliin, 
■       "  ""  ;    adeutii,  0-35 


i  Xantliin,  I'OI  nvm».  ;  heleroxtuitliiu,  2' 23  grniii.  ;  iii 
3*13  gmia.  ;  pariixaiitliin,  1-53  grms.  ;  garcin,  0-85  grms.  ; 
grms.  :   epiguaniu,  U-34  grins. 
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ihenols,  scatols,  benzoic  acid  obtained  by  decomposition  of  tlie 
tyrosins  ;  chdegteriivi  which  seem  to  liavo  origiiially  come  from 
particular  albuminoids  of  the  blood  corpuacles,  from  nervous 
tissue  and  from  the  protoplasm  of  young  vegetable  cells  ;  cere- 
brins,  etc.  Among  the  non-aromatic  ternary  products  it  is 
nec«8sary  to  place  before  all  others,  sugars  (tjlucose  ;  iiumt 
CH'^O"),  glycogen  ((."'H"'0»)°,  neutral  fat  bodies,  and  lastly 
fatty  acids  themselves  (oleic,  murrjaric,  «tcaric,  butyric  acids). 
All  these  Ixxlies  appear  capable  of  production  from  the  direct  or 
indirect  division  of  albuminoids,  witli  or  without  loss  of  carbonic 
acid.  Under  the  influence  of  sajiunifying  ferments,  the  fats 
pnxluce  glycerin,  which  is  wholly  or  partially  destroyed,  and 
fatty  acids,  which,  by  combining  with  the  alkalies  of  the  blood, 
are  oxidized  by  degrees  until  they  are  entirely  transformed  into 
carbonic  acid  and  water,  thus  benefiting  the  system  by  an 
enormous  amount  of  latent  energy  set  free  by  this  combustion. 

eat  thiLs  produced  represents  nearly  85  jjer  cent,    of  the  total 

isposable   energy.     Among    the   other   non-nitrogenous    waste 

rf>duct<i  of  the  system,  are  the  lactic  acids  which  are  found  in 

many  glands  and  in  the  muscular  juices  ;    oxybutyric  acids  which 

are  sometimes  found  in  the   urine,  and  above  all   the  acids  in 

•H'"-»0*  (oxalic  acid  t^'H^U',  succinic  acid  C^H-U'). 

A  part  of  these  last  mentioned  acids  is  Lntroduced  into  the 
lystem  directly  in  the  foods,  atiother  proceeds  from  the  dis- 
similation of  the  albuminoids  and  is  produced  in  the  normal 
state  in  our  tissues.  We  eliminate  every  day  0'U(J2  grms.  to 
0010  grms.  of  oxalic  acid  by  the  urine.  In  good  health,  the 
greater  part  of  that  which  is  formed  transiently  is  destroyed  in 
the  organism,  that  which  is  introduced  with  the  foods  undergoes 
combustion  like  that  re.sulthig  from  the  oxidation  of  fats  and 
sugars  or  from  the  hydrolysis  of  proteid  bodies  (Albakary).  We 
shall  revert  to  this  point  à  prnjKis  of  regimes  and  oxaluria. 

Besides  the  poisonous  properties  of  the  oxybutyric  and  oxalic 
acids  (when  under  the  iiiHuence  of  abnormal  conditions  of  nutri- 
tion these  l>odies  are  jirtxluced  in  too  great  a  number),  they  have 
a  tendency  to  acidify  the  humours  and  to  check  the  influence  of 
the  oxidizing  ferment.s  which  could  only  o|>erate  in  sufJiciently 
alkaline  media.  This  causes  a  naarked  state  of  acidity  which 
ia  the  origin  of  arthritLs  and  a  number  of  maladies  said  to  be 

used  by  retardation  of  nutrition. 

Origins  of  ViUtl  Energy. — It  has  been  shown  in  the  preceding 
chapters  tliat  the  actual  quantity  of  energy  which  the  ordinary 
auiount  of  nourishment  puts  at  the  disposal  of  the  average  man 
in  our  own  cUmates,  is  from  2,350  to  2,400  realizable  Calories 
iWhich  can  be  measured  in  the  ealorimetric  chamber.  It  is 
niteresting  to  discover  by  what  process  tliis  energy,  virtually 
pxittting  in  food,  passes  into  the  organs  of  the  system  in  a  real 
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and  tuiif;il)le  form.  We  have  seen  that  the  mifritivc  principlpal 
asHiiiiilati'tl  or  tlciJusiUid  in  tlie  cell  are  aftcrwurtLs  traiisforini'd] 
by  a  Hcriea  of  reaetious  whicli  s<iii)])lify  tliein  and  whit-luletcrniiiie] 
the  ferments  :  liydratiotjs,  decutuposition.s,  oxidations,  etc.  I 
TIio  life  of  the  cell  and  of  the  whole  body  arises  fron»  the  trans-] 
formations  of  this  energy  which  from  virtual  becomes  actual,  ] 
whilst  promoting  the  functions  of  the  organs.  | 

Lavobier  was  of  the  opinion  that  all  heat  proceeded  froriij 
iiitraorgante  combastion.  R.  Meyer  discovered  in  184*2'  that  I 
animal  force  and  animal  heat  had  the  same  origin  and  thai  lliey  I 
could  both  reeiprocally  transform  themselves  in  equivalent 
quantities.  But  Lavoisier's  opinion  that  the  origin  of  this 
energy  should  have  been  looked  for  exclusively  in  the  com- 
bustions of  the  oxidizable  principles  of  the  system,  was  for  a  long] 
time  maintained.  However,  in  18t)6,  M.  Berthelot  point.ed  out  [ 
that  a  part  of  this  heat  may  ccrtaiidy  be  attributwl  to  a  seriea  ' 
of  hydrations  and  fermentative  decompositions.  Our  organs 
are  oasontially  formedjof  albuminous  matt^ir  which,  by  hydration, 
produces  amino-aeitLs  ;  in  course  of  this  transformation,  these 
ulbumLioid  molecule,-*  absorb  nearly  as  many  molecules  of  water 
as  they  contain  atoms  of  nitrogen  (Schiitzenberger).  These 
characteristics  are  those  of  nitrile^!.  M.  Berthelot  has  established 
esporimentally  that  every  time  uitriles  are  combined  with 
water  to  produce  amido-acids,  they  give  off  a  somewhat  large 
quantity  of  heat,  between  one  eightli  and  one-tenth  of  the  amount 
which  would  bo  j»rodueed  by  the  total  combustion  of  these 
bodies  in  a  cakirimeter.  These  hydrations,  i.e.  the  first 
stage  of  the  destrnctioti  of  the  constituent  albuminoids  iji  our 
tissues,  are  con.seijuently  a  somewhat  important  source  of  heat 
for  the  system.  It  will  be  seen  directly  that  the  energy  thus 
produced  is  not  duo,  in  any  way,  to  oxidation,  and  that  this  initial 
stage  of  cellular  activity  is  entirely  anaerobic.  I  have  been  tlie 
first  to  insist  strongly  on  this  very  important  pohit  of  the  analysis  ^M 
of  the  phenomena  of  animal  cellular  hfe.  ^U 

The  transformation  of  carbo-hydrat€'s  into  sugars  and  glycogen,  ^' 
into  glucose  by  hydrolysis,    lil)cratcs  part  of  the  latent  energy 
of   these    principles.      I  grm.  of  starch    i>y   Ijeing   changed   into 
glucose  and  maltono,  Hberat-es  0(J02t}  Calories.     The  inlerversioa 
with  hydrolysis  of  cane  sugar  by  yeast  water  produces  0'Ull2j 
Calories  jx'r  gramme  of  modified  sugar.' 

The  molecular  decomjiositioeis  in  their  turn  became  BOurc«sl 
of  heat.     When  sweetened    nuist  fermenta,   it  becomes  heated 
owing  to  the  transformation  of  its  glucose  into  carbonic  acid  and 


I 

I 


•  Beraerkunjjen  iilxsr  die   Kraft   {Ann.   de  Leihig,    1843). 
"  Brown  and  Pkkoring,  C'heiu.  Soc,  t.  LXXI,  p.  783,  and  t.  LXXII,  | 
796. 


ORIGINS    OF    VITAL    ENERGY 

alfohol  ;  thin  reat-tion  produces  0167  Calories  per  grm.  of  fer- 
mented glucose.  Similar  modifications  consiHting  of  simply 
molecular  decompo8itions  occur  at  every  moment  in  the  various 
partfl  of  tlio  system.  We  know  also  to-day  that  our  organs 
contain  an  alcoholic  ferment.  The  traiwformation  of  sugars 
into  carbonic  acid  and  fats  Ls  another  ("xjuiiplc  of  these  dectmi- 
po«itions.  whicii  are  able  to  set  free  a  part  of  (he  latent  molecular 
energy  of  the  principles  which  form  our  constitution. 

A  few  simple  isomeric  modifications  can,  in  their  turn,  produce 
heat  ;  when  cyanic  acid,  CNHO,  wliich  is  so  closely  coiiiiecti^  to 
urea  and  albuminoids,  is  changed  in  vitro  into  cyanuric  acid,  by 
trebling  its  molecule,  it  sets  free  0'336  Calories  per  grni.  of  acid 
thus  modified.  The  changes  of  glucose  into  lactic  acid  and  of 
lévulose  into  glucose  are  examples  of  isomeric  transfonnatitms 
taking  place  in  our  organs  and  furnishing  us  with  energy  without 
any  intervention  of  free  oxygen. 

But,  as  I.AVoisier  observed,  the  phenomena  of  o.xidatioti  are 
the  most  important  sources  of  force  and  vital  heat.  Thcxo 
phenomena  pr<xlut-e  fn>m  85  to  86  per  cent,  of  total  disposahle 
eficrgy.  We  have  given  in  Chapter  VI  (p.  56)  the  table  of  theoretical 
degrees  of  heat  wlueh  each  ahmontary  prim-iple  exhibits  in  the 
calorimeter.  On  p.  59  will  Ix)  found  the  t.<ital  amount  of  heat 
actually  observed  in  the  case  of  a  man  shut  up  in  the  calorimetric 
respiratory  chamber.  It  would  Ik'  necessary  to  deduct  about 
14  per  cent,  of  the  total  (quantity  of  Calories  really'  produced,  in 
order  to  ascertain  the  true  amount  of  heat  due  simply  to  the 
oxidations  of  these  principles  such  as  take  place  in  our  ti.ssues. 

It  is  by  the  agency  of  ferments  that  the  receiving  centres  of 
sensations  augment  or  reduce  the  atitivity  of  the  organs  which 
■re  continually  furnished  by  alimentation  with  principles  charged 
with  latent  energy.  Slowly  or  quickly,  according  to  the  nature 
and  order  of  succession  of  h^ydrolyzing,  decomposing  or  rt.\idizing 
agents  at  work,  the  animal  dis|X)scs  at  various  jMniiit+i  of  variable 
(piantities  of  energy  which,  in  each  organ,  appears  in  the  form 
of  work.  heat,  chemical  activity,  etc.,  thus  prmlueiiig  elementary 
functional  activities,  the  disposition  and  order  of  which,  directed 
by  the  nervous  system,  constitute  the  state  of  life. 
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PART     II 
Aliments 


XI 

RICHNESS   OF   OKDINABY   ALIMENTS   IN    FITNDAMENTAL  NUTRITIVE 
PRINCIPLES — CLASSIFICATION   OF  ALIMENTS 

TAKING  our  stand  on  Uie  statistics  of  the  fauts  of  alimenta- 
tion observed  on  a  large  scale,  and  comparing  tkein  witli 
the  daily  losses  of  tlie  economy  in  nitrogenous  and  ternary 
principles,  as  well  as  with  its  wants  in  heat  and  its  expenditure 
of  niecfianical  work,  we  have  arrived  by  very  different  methods,  t  he 
results  of  vvliich  agree  however,  at  a  determination  of  the  normal 
alimentary  ration  of  an  adult  man.  We  have  expressed  it  in 
weight  of  each  of  the  three  kinds  of  fundamental  nutritive  princi- 
ples, albuminoids,  fats  and  earbo-hj'drates,  which  compose  the 
ration  for  twenty-four  iioiirs,  in  the  two  principal  states  of  repose 
or  mechanical  work.  We  shall  see  further  on  how  age,  sex, 
race,  individual  wcigiit,  exorcises  of  tlic  mind,  climate,  idiosyn- 
crasies, and  above  all  the  different  pathological  states  ought,  in  each 
case,  to  modify  the  different  diets  in  quantity  and  proportion. 
But  in  order  to  calculate  and  realize  them,  starting  from  the 
u.siial  alimentary  principles,  it  w  absolutely  necessary  to  establish 
firet  the  composition  of  the  aliments  which  can  operate  in  tliLs 
way.  By  studying  theiu  and  tlie  preparations  derived  from 
them,  we  arc  able  to  state  precisely  our  views  and  enlarge  upon 
our  means  of  action  from  the  standpoint  of  rational  aUnicntation, 
both  for  the  healthy  and  the  sick.  Part  II  of  this  Work  will 
treat  of  the  origin,  character,  composition,  variations,  appli- 
cations and  derivatives  of  each  of  our  usual  aliments. 

It  would  be  practicable,  for  future  n-ference  and  the  calculation 
of  the  alimentary  régimes,  to  give  here,  at  once  and  from  its  very 
beginnings,  in  some  synoptic  page«  eiisy  to  consult,  the  average 

L composition,  in  fundiimciit;d  nutritive  materials  and  mineral  sub- 
stances, of  our  principal  aliiuenls.  TliLs  is  the  object  of  the 
following  tables.  They  allow  us  to  calculate  the  amount  of 
nutritive  principles — albuminoids,  fata,  sugars  or  starches  and 
minerals  in  a  given  alimentary  diet,  when  we  know  the  quantities  of 
meat,  bread,  fata,  vegetables,  fruita,  wine,  etc.,  which  compose  it. 
114 


L-^^^I^^^^^^HI 

V     OtMlPOSITION  OF  ALIMENTS  OF  ANIMAL  ORIGIN     ■ 

CoxrosiTioir  of  the  nsuAi.   Principal    Aliments   with   beqabd   to      ^H 

THEIR   F[J'NDAMB^^^AL    NUTRITIVE    PRINCIPLES.  '                                      ^H 

(All  theae  numtjore  urn  rolutivo  to   lU.)  fresh  parU  in  weight.)                  ^H 

1 'Albo- 

à  3  , 

■ 

^^^^^              AUraenti.                 i  alio- 

rata. 

Salt*.  Water. 

ObMrvaUonL                  ^H 

^^^B 

^^^H 

V 

^M           A.     Meal  ol  Mammal*. 

■ 

^H         Boot — averegt)  most     .    20-M 

6-41 

0-46 

1-14 

7203 

Aooordine  to  J.  Koeiii|2,        ^* 
42  amuysea  (average) 

■ 

^H                        .,      o(  lean  ineiit  20  71'    l-7« 

— 

118 

7637 

J.  Koenig 

^B                                     fttl              l«75  2tt'S8 

— 

0  92 

5305 

^H                      «rloin        .      .      .     10  17     S  86 

— 

1  38 

73  48     0-17  oxtract  inutlur 

^^H                      etcak  .      .      . 

20  4       197 

0-4 

1-9 

74-7 

097       „ 

^H                      nit<it  ({nwli)   . 

17  94  16  as 



0-78 

66- 11 

062 

^B              ..      boilrnl     ..        . 

36  1       21 



09 

669 

Balloiid                                          1 

^V                    roiut 

22  9       5  19     0  5 

10 

7000 

^^^^^H 

^H            Cow  (av.  )  fat  meut   . 

1988     770     041 

1  07 

7096 

Koeuiu                          ^^^^^H 

^^K                            Iran  moat 

20-54     178     001 

132 

76-35 

^^H 

^H           Veal  (av.)  fat  meat  . 

18  88;  7  41,  0  07 

1-33 

7231 

^^1 

^^P               „     ,.      lean  must 

19  86     0-821    — 

060 

7884 

T^H 

^           Mutton    (av.)    very    fat    16  02  38  01 1  0  64 

093 

6331 

Kueiiii;,  MuMcr,  Atwaler  ^^^H 

inaat 

^ 

Av«i»ge  umttou                 1711 

6-77 

— 

1  33  75  99  1  Mono,  rilrrxeu                         ^M 

17  52 

623 

U-4 

1-25  749       04»   oxtriu.1     nmt.    A.          ^M 
Uautior                                 ^H 

fork  (av.)  (at  meat        .     14  54  37  34 

— 

072 

47  40  Kiionii;  &  lluiuiMurbuc'ker        ^^ 

.,      ..     UHwraeat       .    20  2fi     6-81 



1  10 

7257 

Mène,  Pctoi-Miii.                      ^H 

..     (ham)  ....     15  98  34  62 

— 

0-69 

4871 

■ 

„     aalted  aiul  amoktxl    25  07     818 

— , 

71 

5902 

^1 

Ham— «looked    .      .      .     25  0     365 



100 

270 

^ 

l»«f-«lt«l        .      .      .     218     11-5 

— 

11-7 

66-0       Mciio,  I'dtomon                       ^^ 

sraoked  and  salted  27  10  15  35 

— 

1059 

47-7    1  J.  K.H-ni(i 

Horw  (av.  Hedlil       .      .     2171     2  55 

046 

101 

74-27!   Accordiiic  to  J.  Koenig         | 

Harr  (leu;)      .       .       .      .     23  14     1  07 

— 

1  19 

746                                                           ^ 

Venison 19  77      1  92 

I  42 

1  13 

75  76     Von  Bibra                                ^H 

Rabbit 21-47     9-76 

0-76 

1-17 

668 

■ 

U.    iltat  of  Bird».           \ 

■ 

Moat  of  fat  fowl         .      .     18  49     B  34 

110 

091 

70  06     Accorditui  to  J.  Koenig          ^^ 

loan  fowl     .      .     19  72     1  4Ï 

1-27 

1  37 

7622              .,                  ,. 

Turkey  (fairly  fat)  .      .    24  70     8  50 

1  20 

6560     Atwttler                                             d 

Uooas Ifi  91  45  59 

— 

049 

38  02    J.  Koeiiig                               ^H 

Partridge       ....    2520     143 



1  39 

^H 

Pigeon 22  14     100 

076 

1  00 

75  10     Vou  Bibra                      ^^^^1 

Duck — duiniMlic       .       ,       —      — 





^^^^^^1 

1                                 wild  ....     2380     389 

169 

093 

69  89    C.  Kraiuoh                   ^^^H 

^H            Tliriuli 

M-18 

1-77 

139 

162 

J.  Koonig                      ^^^H 

^J^^C.   thth  of  Fish  and  I'K 

^^^^1 

^^^^^L        Dtnralimt. 

^^^^^1 

^^^Hhainuii  (averuK»)     ,      .     21  60  12  73 



139 

64-29     Alwaler  aiid  Wooda     ^^^H 

^^^^^^^^p^     '           '    '  1^1   . 

12  83  28  37 

063 

0  85 

57  42     A.  Aliiien                           ^^^H 

[             1                .,-... 

14  55     9  03 

— 

1  78 

74  67     Atn-alvr  nnd  Wood*             ^^1 

1                  .M-                  Lv-îroRe)  .      , 

,19  30'   8  08 

— 

1  36 

71  20     A.  Alinoii                                  ^H 

^ft           Slia.1 

1876     943 



1  35 

70-44     AtHat«r  and  WoodH              ^H 

^B           Ha.ld.>ck        .... 

18  93]  0-26      — 

1 

1  31 

8150     W.  O.  Alwat«r                         ^H 

^f               I  A  (Rat  number  of  tlte  ilXn  of  thnn  tallies,  partlcnluiy  tbone  which  are  ihown  aa  being        ^H 

^^           aamrM,  are  taVcn  fruni  II.                  :il  wi.rk  «t  i.  KtieiilK.  Chrmitrhe  ZutammttiiHmng   im         ^^\ 

'.'.  Ï 

erilu,    IhHW,— .Several  ttf  tile  ntherf-  «re    liorruncd 

L               Ina  vartowauthi-r».  •■»!». 

,.'•  w 

irktt  of  M.  IIaIImiiiI.  itniieiiial  i-lieiuiHt  to  tlic  ftrmv  ;                  J 

^^E           wtxi  has  poliliihixl  tlioiii  MuiTf-tw^ivciv 

l'>r  16  years  lu  tlie  Comptiù  rtndiu  tt  VAft.  i»i   ieûM»i        ^^Ê 
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Albu-I 

69  . 

! 

Ailment». 

inlD-  '  Fats. 

Salts. 

Water.             Obeorvations. 

olds.  ; 

JESS 

1 

1        'Sfi 

Atwater  and  Woods 

Cod  {gadu»  morrhua)  (av.) 

1623    0-33 

_ 

1-36 

72-26 

Dab 

1871     1-93 

— 

101 

78-35  i 

Sturgeon        .      . 

18  08     1-90 



143 

78-69  ! 

Solo    .... 

17'26l  0  81 



0-87 

79-20 

Balland 

Piko    .... 

18-36    0  66 



1-08 

7960 

" 

Carp  .... 

16-71  i  4-77 



0-64 

7890 

Trout       .      .      . 

17-62    074 



0-80 

80  60 

Skato        .      .      . 

22  08    0  46 
8164     0  74 

— 

0-17 
166 

76-40 

Driod  and  salted  ood     . 

16-16    Av.of  numerous  analys 'R 

Saltod  and  smoked  cud 

2707     036 



22  10 

60-64  :  Average 

„       herring     . 

18  90,16  89 

157 

16-41 

46  23 

„    and  suiokod  horring 

36  76  16  74 

— 

1312 

34-38  !  Atwater  and  Woods 

Caviare  (avora:o)     . 

30-79  !  16  66 

1-67 

809 

43-89                       — 

D.    Accaêory    paru   of 

i 

AnimaU  :        Offal, 

Blood,    limiim,   etc. 

hirir-itirtu  nl  turn*. 

; 

1 

Blood  of  aninialH  (on  an 

6  42,  0  18 

— 

083 

80-82  i  According  to  J.  Koonig 

avoraee) 

r 

Blood  of  beof       .      .      . 

7  00;  0-22 

— 

087 

79  61  ;  Poggiale 

„       mutton 

. 

8  82:  0  18 

020 

098 

79  80  ; 

„        pork 

7  68|  0  19 

— 

079 

76  89    H.  Nasse. 

„       ohickon 

631 1  0  20 



087 

79  34 . 

Buciin^niit  siilunj 

0  41  .98-63 

— 

traces 

1-26;  J.  Koenig 

WlltOll     . 

9-12,76  76 



9  15    Mène 

Brain» 



„ 

76-0 

Calf»  liver     .      . 

17-66!  2-39 



168 

72-80'  Von  Bibra 

Kidney» — veal    . 

22-13'  2  77 

— 

126 

72-861 

„           mutton 

16-66     3-33 

021 

130 

78  61 1 

Tri|)e — pork 

23  00  11-32 

— 

0  84 

63-84    J.  Koenig 

Tongue — beof      . 

17  10  18  10 

— 

1-0 

63-80:  Atwater 

LiglitA      .      .      . 

1237:  2-46 

0-21 

393 

8103|  J.  Koonig 

Liebig's  Extract 

30  86'    — 

320 

22  39 

16  26;  A.  Gautier 

Bocf  tea  .      .      . 

• 

0-76      — 

0  14 

041 

910           „     (0  38  soluble  sails) 

Lard  (inolUxl)      . 

. 

0  26  99  04 

— 

traooa 

070 

J.  Koonig 

E.    Egg  and  it*  parts. 

Fowl'»  egg— .«ntiro  . 

1255 

12  11 

063 

1-12 

7367 

Av.  according  to  J. 

KiH-nig 

„         „      the  white  . 

12  87     0  25 

077 

061 

85  50       „ 

„         „      the  yolk 

16  12  31  39 

048 

I-Ol 

6103       „ 

F.  Milk  and  its  Dériva- 

tiveJi. 

i 

Human  milk  (av.)    . 

2-29     378 

621 

031 

82  41     Ciisotn  I  03.albuminl  26 

Cow's  milk  (av.) 

3-66;  3  62 

4-48 

0-68 

87-221       „       3-18,      ..         0-48 

Cow,  morning  milk  (av.) 

3  24>  3  06 

4-88 

074 

8808                        — 

„     evening     „ 

3-19    3-62 

499 

071 

87-49                        — 

Ewe's  milk    .... 

662 

686 

4-91 

089 

80  82   Casein  4  97.albumin  1  55 

Mare's  milk  .... 

189 

109 

6-66 

031 

9006                       — 

Ass's  milk      .... 

222 

I  64 

6  99 

0-61 

89-64   Casein  0-67,albumin  1-56 

Skim  milk  (av.)  . 

403 

1  09 

4-04 

0-72 

9012     Average 

Preserved  milk  (without 

11  92-12  42  14  49 

218 

68  99 

sugar) 

1 

Preserved     milk     (with 

11  79  10  36  60-06 

219 

26  61     Sugar    of    milk     13  84, 

sugar) 

1 

ordinary  sugar  3622 

Cream  of  milk     .      .      . 

3-76 122-66 

423 

063 

68-82  {  Average 

Butter 

0  80  83-10 

— 

007 

6  to  ,  Swedish  butter 

to    i 

to 

20    1 

3-6 

3-6 
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COMPOSITION  OF  ALIMENTS  OF  VEGE'i'ABLE  ORIGIN  ^H 

AUm- 

!||^ 

■ 

Alliuenfa. 

miii- 

Pate. 

Walar 

OW. 

S-ai 

E.  Oeolsux  (0-80  oawin)       ^H 

Normand;  butter  (av.) 

! 

0-80l8«'4 

0-18     — 

lS-96 

1 

ooinprising  the  ash               ^H 

ChMM),  Owvau  .     .      .    U  32  43  SS 

—       1  42 

4104 

.\verage                                      ^H 

Bri«  And  Coinam- 18  07  2fi  87 

0-83     4  64149  79 

Payen,  Duclaux         ^H 

h«rt 

[ 

^^1 

..       CmiUI    .      .      .    UM'U-IO 

—       4-46 

3626 

Uuclaux                                 ^^Ê 

Ctiwliirn       ,      .     27  68  37  40 

S69    601 

3390 

Paycn,  Wolcker                     ^H 

„     Oruyèra  or  Emm-    2S'49 

Î97S 

146     492 

3438 

Average                                     ^^M 

^^                            ineiitholor 

^^H 

^K                          0<>r|^>iiuiln  (av.)   25-91 

32  14 

0  23     4  00  [37-32 

Mowr,  Duclaux                       ^^| 

^H                          Dutch  (uv.)       .     2H  21 

27  83 

2  60     4  86i3«au 

2  4.1  wit  a(i<|c(l                        ^H 

^H                         ttoqiii-(ort    .      .     25-26 

3061 

1-90     639 

30  85 

3  lU  u(  NaCI  aiMml  on        ^H 

H 

S3U                                           H 

^^B                        ru-iiiiMaii 

41-19 

19-62 

1-18     6-31 

3180 

Average                                   ^^M 

^P           Wh<<y 

180 

0-32 

4-79    066 

03  38 

Average                                  ^H 

Kmimiw  (of  nuuv'i  milk) 

tu 

l'4« 

,  i-n 

ri-n     0-42 
wUk'i 

f     1  14 

90  44 

Av.  with  0-91  lactic  acid       ^| 

„  do    (of  oow'a  luitk) 

S-66 

183 

008 

8810 

„    „          „    „  ^^^H 

^^^M 

Kejihir 

S'4S 

1-44 

I    «'41 

Ixww 

0-43 

91S1 

M             ..                                  ,.               O^^^l 

1 

a.    MoUuMt.  Cnutaeea, 

^^^Ê 

flepliltM. 

• 

^^^^H 

,                   Ojmtpr» 

87 

1-43 

—    1  204 

806 

DalliuKi                          ^^^H 

MuMoU     . 

11-2 

1  SI 

—    '    13 

82-2 

^^^^^^H 

HnaiU 

101 

lOM 

—        1-56 

793 

^^^^^1 

Tiirilr       . 

■as 

1  16 

—       2-91 

778 

^^^^^^1 

I^lMUtr    . 

U  13 

107 

—    ,   247 

777 

Alwntor                     ^^^^H 

Kn>c> 

164 

0-1 

— 

16 

804 

^^^^1 

a.     CfTtaU     and     their 

^^^^^1 

fitmr»  ,    Urtmt. 

^^^^^1 

AmniisÊD  mm  («rhol»)  . 

1160 

Î  07  69  47 

1  79 

1337 

Av.     In    addition     1  70^^^H 

tlvltllllMU                                                ^^M 

Prmirli      and      furvigii 

1264 

141 

6892 

ran 

1337 

III  addition  20  vclluloite        ^H 

wht^aUt  (AV.) 

^^1 

Ryn  IwIhiIp)                     , 

12  9(1 

1-98 

08  II 

1  93 

13  37 

Av.  and  odd  1  71  eel-  ^M 
liiloae                                       ^H 

OaU  (whole)       .      .      . 

io-e« 

4-90 

6837 

329 

12  11 

Av.  of  Prance.  With  ^H 
to  58  cellulose                    ^M 

Wtintt  fliiiir 

lOSI 

0«4 

74-71 

048 

1337 

Av.  with  0-29  cellulose           ^H 

Kyn   flour      ... 

11-67 

SOB 

08-61 

1  14 

1371 

..      ..     159                          ^H 

Ilailry    lluuf 

Dal  flour        ... 

11-38 

163 

71  28 

069 

148.1 

M       ..     045                           ^H 

906 

380 

0966 

1  S3 

1421 

..       ..                                       ^H 

UiickwhoAt  Hour 

8-87 

166 

7426 

1  14 

1351 

..       ,.     067                           ^H 

MiuxrHuur     ....     7-lS 

7-4 

0O-08 

11 

174 

^^H 

Iti.^'  Hour                   .       .     S-«-4 

08-4 

78-83 

068 

144 

^H 

FcoUi  wbesl  bread  . 

70 
-93 

086 

4(1-65 

0  6- 1 

33-40 

Crust,  22-  26  :  orumb^^^^^H 
77  to  75  per  cent.     ^^^^H 

w        «       «vnrago     . 

7-06 

046 

53-66     109 

36  59 

Kino    Ueriiuui  brood.    ^^^^^| 

Beàdea.  sugar  4  02  aof^^H 

oellukM»  0  32                        ^M 

XI7                                             ^^H 

^VHI^^^^I 
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Alba-             '  â  l-j 

■ 

AllmeaU. 

mill-  1  Fat*.  1  „  &-§ 
aida.  1          'If^ 

Balte.  Water. 

OliaervatkiM.                  ^H 

^ 

o-si         1 

Rye  biMd    .     i     .     . 

en 

0-43  4004 

1 
1-46142-27 

Besidea,   2-31   angar  ; 

1 

oelluloao  0-49 

Rjre  bread  made  with 

7S9 

1-61  41-87 

1-42 

4342 

Beàde*,    3-25    HUgar, 

whole  grain  > 

0  94  celluloae 

/.   Seed!  0/  Ltguminnmr. 

Haricot,  dry  (whole)      .     13  8 

1-95  6S-0 

2-3-4  10-20 

Balland 

1-28 

-60» 

„           „     (average)  .   123-6 

1-96  696 

3  66  11  24 

Ac-cording     to     many 

1 

(with  3  88  cellulow) 

Broad  beanR,  dry  (av.).    SSSt 

IS    >7-6 

2-S 

ISO 

According     to     many 

1 

(with  3  88  cellulonê) 

Lentila,  dry  (average)   .    20-S- 

8-4- 

06- 

8- 

11-13 

Balland. 

1268 

16 

«2  3 

t-66 

Pea»  (average)    .      .      .    ,18  9-     1-2-  52  2- 

2-2-  106- 

„ 

!24  6       1-4    1611  • 

35       14 

!2316     189    827 

26    13-92 

Willi  5  6%  oolluloae               ^ 

Soja  trinpida.  yellow    .    33  41  17  68  29-31 

8  10     9  89 

Av.with4  67%oeUuloiie        ^B 

A'.    TubercUt. 

■ 

I'utatnea  (avorago)'^ 

13 

0  16  20-0 

10    760 

Balland.                                 ^H 

Dutch    .      .      . 

1-83 

— 

— 

—     779 

„       called  red  Muoaee 

1-46 

— 

— 

—     769 

*• 

„       called  royal  blae 

i-ee 

— 

17-» 

—    72-8 

•1 

Sweet  putatocrt  .      .      .      160!  0-3 

ISS 

2-6    67-6 

Payen. 

Mauioo 1  17     04 

283 

0  68  67  6 

., 

tdihlt      Stalk»      and 

. 

Jlaou  ;  Muthroom», 

Beetroot — edible 

1-34    0  14    8-00 

1  14  87-50 

Average  ;  J.  Knenig 

Sugar  Hi'etroot  . 

1  27     0  12  14  40     0  82  82  25 

with  114  celluloae 

Pumpkin — edible     . 

110     0  13     6  50     0  73  90  32 

Average 

AxparaguH     .... 

1-79     0  25     2  63     0  64  83  76 

„     willi  I  04  ccllulcine 

(^uuliflowor    .... 

2  48     0  34     4  55     0  83  90  89 

191        „ 

Ili-ndml  calilingo 

1-80     0  20     4-87 1    I  23  89  97 

„ 

Turnips 

1  64     0  31     8  32'  0-91  87  8 

„     .J.  Kociiig 

Holotu»  {tlntrliui  iidulit) 

2  92     OSl     4  72     0  63  90  06 

F.  Slrohincr 

Uunbrouui — (ield  (frotih) 

3-74     0  16     3-61 

048  91  28 

Average                          ■ 

„             cultivated 

4-67 

4-      3  13 

0-20 

0-46  010 

1 

H 

(c#p««) 

4-80 

0  65     2  98    0-83  00  6 

TruniHS— black  .      .      . 

8-60 

0-62     8-10 

2-31  72  80 

„     J.  Ki^icnig                        ^H 

Carrot» 

i-n 

0-30,  9-17 

1-02  86-70 

„     «^Ih  1  49cclluloM        ^H 

Spinach 

349 

0-681  4  44 

2  09  88  47 

,,                                                       ' 

Salad  (endive) 

1-46 

0-13,   188 

0  78  04  13 

„     with  0  62  celluloae 

U.    Oily  Fruité. 

^^^^H 

Almond»         .... 

242 

53-7 

9-7 

2-0      64 

66  %  weato                  ^^^H 
J.  Kocnig                      ^^^^^H 

^1 

Nut*  (average)    . 

16  77  57  43  13  03 

20       718 

^H 

Haiet     „              ... 

17  41  82  60     7  22     2  49     7  11 

^^^^^^1 

^H 

CluMtnutii       .... 

4-8      0  87  36  6 

1  62  69  7 

Mole8chott                     ^^^^^^1 

I 

CoooB  (nib*)        .      .     . 

8  88  67  0     lB-44 

1           ' 

1-81     6-81 

of  celluloae.          ^^^^H 

■ 

>  aemun  PampanUekel.                                                                                                       ^^1 

>  Not  Indiidliif  S-t-4-«%  of  cnlliikwe.                                                                                        ^H 

^^^B 

>  Not  Inclading  1-S-S  %  of  cellulow.                                                                                                  ^H 
<  Not  Inoladlnc  »-3-5%  of  cellnloM.                                                                                             ^M 

>  Tliraa  k»i.  of  (rath  polatnoi  n^  1,200  grnu.  o(  fried   poUtne»,  eoDUlu  about  a»  much        ^H 

^^^P 

^^H^ 

r 

itarchy  an4  nltrogsooiu  matter  a>  1  kg.  of  «hita  bread.                                                             ^H 

i 
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COMPOSITION  OF  ALIMENTS  OF  VEGETABLK  ORIGIN 


Paru  «oluble  in  Water. 

IntolahlB 
parts. 

AUnMotL 

1 

5| 

B 

1 

n 

il 

1. 

l| 

ObaerviUoiu. 

H.  SwtlorAeid 

t^U». 

Applaa— edible  (sv.) 

8479 

036 

0  82 

7-22 

642 

161 

049 

About  0  2  iiiiiulublu 
ash 
.,      06     „ 

..        (msxiinmn) 

8«0 

0S9 

1-88 

1068 

379 

1  03 

Pliuut  (MirabellM)  . 

794 

038 

0  63 

307 

1007 

4  99     — 

R.  FreMeiiiu» 

Qnaagftgem   . 

8U3 

0  41 

O'Jl 

3  1(1 

II  4« 

3  3»     — 

,, 

SOU 

085 

Oil» 

448 

7  17 

806     — 

Fn-sx-iiiii»,  Murguld 

AunooU          „ 
CoMTiM           „ 

812 

0  49 

1  18 

409 

6  35 

627     — 

•»                 <• 

798 

067 

091 

1024 

1  78  6  07     — 

p»                 «1 

IVm 

838 

0  38 

020 

826 

3  54  4  SO  !  — 

J.   Koeiiif; 

StrawberriM  „ 

877 

0S4 

093 

628 

0  48  2  86  081 

With  0-53  fot 

QrapcH — Knmfh 

77-81 

08 



14-22 

-     1  _    0  63 

— 

„      (av.  from  Oer- 

78  17 

ose 

079 

1436 

196  3  60  0  3 

R.    Frmeniua,    Neu. 

mail  viiiryanl) 

1 

bauer 

Pninaa     .... 

293 

22S 

27» 

4490 

4  48     —    1  37 

J.  Koaiiig 

Poara  (Drt«ervod  nnil 

394 

207 

084 

20-48 

4  47  6  87 

1 

167 

10  33  Btarcli  added 

Apples     (preaervod 

and  dried) 
Raiaiiu    .... 

279 

128 

360 

436fi 

4  84  4  99 

167 

With  5  66  starch 

320 

342 

262 

Q4  66 

—    172 

121 

__ 

FSga-dry      .     .     . 

312 

4  01 

— 

4979 

—       — 

286 

— 

Date*       .... 

0-2 

— 

eio 

—       — 

— 

With  0  61  fat 

AltmenU.                f 

II 

3i 
^1 

h 
il 

1 

00 

o 

H 

1 

Obser\'atioiis. 

0.    Ferment*4i   lA' 

quorê  ;  AUokoi 

■ 

il„r   KM)  ;«iT«« 

^ 

•  n  Mxifjkt). 

Red       wine— Bor- 

__ 

7-IM) 

366 

027 

030 



067 

0-24Ï 

Av.  0  73  glycerin 

deaux 

added 

Wliit«  wine — Bor- 

___ 

8-24 

3-03 









0-38 

Av.  0-97  glycerin 

daaox 

added 

Rod      wine — Bor- 

7-8 







— 

0-18 

Av.  0-70  glycerin 

Kundy 

added 

Ri-d  wine  from  tlie 



8-8 





— 

— 

— 

030 

Av.    0-6-10    gly- 

South (Kraiiee) 

cerin  added 

Tokay  wine     . 



9  03  23  6 



1073 

— 

0-61     0-71 

Average 

Rhenisli     wine— 

..^ 

80 

260 



020 

— 

0  81  I  0  23 

Av.      with      085 

Wlllt« 

plycerin 

Rhduisb  wine— red 

8-0 

304 

0-32 

039 

0  16 

062 

0-26 

C.  Neubauer 

Hungarian  wine-^ 

80 

2-36 

017 

007 

—  10  69 

0X0 

Av.     with     0-77 

white 

glycerin 

.Cider  (avemge) 



202 

635 



1-72 

—  10  37 

026 

J.  Koenig 

lighl  beer  .. 

0063 

324 

.123 



0  20  3  62   0  14 

0-23 

,* 

Î3eer  lavcra|70  for 

0010 

3  03 

570 

0  71 

0  88  3  73  0  16 

0-23 

Av.  01 65  glycerin 

ton»  consumption  ) 

1 

added 

Herman     beer    of    8901 

440 

638 

0-74 

ISO  2  47 

016, 

0-26 

J.Koenig.  Average 

ex|wrt«tion           ' 

1 

Ale        ....     8043 

473 

666 

0  91 

107  1  81   0  28    0  31 

t.               *• 

Briuidv       ...       — 

37- 

0  16. 

~- 

— 

—    0012      — 

—                — 

48 

0-6 

__ 



—    008      — 

Kir»eh        .      .      .       — 

1 

S8'«- 
424 

■~~ 

— "" 

_  ,04-      — 

'  1-8 

With  3~  1 5  inmra*. 
of  CNH  (tor  Ulre 
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AUmenU. 


P.      Other  varioui 

Aliment*. 

Chocolate  in  tablets  (av.) 


Brown  cano  Rugar    . 

Honey  (average) 
Sugar  of  Htarcli  . 


6  18 

OSS 

O70 


5 


2102inigar    l-8« 

>e4-40 

Ataroh 

I    4-40 

—     9611    0-78 


7404 


1-89 


2-16 


I 
0  SB  30-a 


84-33  O'ttS  18-00 


Obaerrations. 


With  0-67  theo-bromiiie 


With  1-78  rif  invortcil 
HU^ar  aiid  0  30  guma 
aud  acid. 

3  7  non-nitrogonous  cxt. 
mat. 

Of  uhich  1802  buI>- 
fitajiCË«R  are  organic 
niat4«niiiB  not  traiui- 
formed  into  sugar. 


Dccoetion  In  wati-r  iif 

Nltro-     1 
nr>'           gpniiu»      EuoDtlal 
Extmct.         Sul>-            OU. 
utaiioe*. 

Hob- 
nltfo- 

geDoiu 
8ub- 

■tanoaa. 

13-14 
17-61 

Anh. 

too  grmo.  of  niaiitod    coflt» 
100  grnis.  of  ordinary  dry  toa    . 

2S90           3-12          S-18 
33«4         1238    ,       — 

4-M  J 

These  tablei?  enable  us  to  determine  easily  t  lie  ricluicsa  of  any 
portion  in  fundampntal  nutritive  prinriples  and  of  aft^orwards 
calculating  it  in  t'alories.'  They  put  iM-foro  us  the  average 
composition  of  alt  our  usual  food.s.  tiej^leitinj;  fur  the  moment 
tlieir  variations  and  accessory  part.s  which  will  ho  treat etl  success- 
ively in  each  case. 

Tluise  numerical  data  thus  brought  together  give  rise  to  the 
following  remarks  : 

Our  foods  provide  us  with  the  fundamental  aUmentary  princi- 
ples in  very  dilferent  proportions. 

The  albuminoid  bo<lics  vary  from  23  to  13  percent,  in  the  flesh 
of  mannnals,  hiitls.  crustitcea  and  some  fish,  while  in  salted  or 
smoked  meat  and  fish,  they  represent  about  a  fifth  of  the  weight 
of  boned  butcher's  meat.  The  albuminoid  matters  in  sM>d 
vegetables  rise  as  iiigh  and  even  higher  than  25  per  cent.  In 
boUed  beef  or  mutton  they  reach  35  per  cent.  In  cheese  they 
vary  from   15  to  44  per  cent. 

\Ve  find  from  13  to  8  per  cent,  of  proteid  substances  in  offal, 
brains,  eggs,  the  flesh  of  some  very  fat  fish,  oysters,  the  meal  of 
cereak,  bread. 

'  On  pug<>  59  will  Ik»  fourni  tho  ii8\ial  cocjfit-ionts  by  wliirh  the  weiighte 
of  I'lwh  of  tlii-w-  |irini'i|>ti*H  oiiplit  to  l>e  iniiltipliod,  aocordinti;  tJi  their  origin, 
in  ordt-r  to  oliluin  tlii<  roul  i|iiuiiliti(<«  of  hoot  fiiniig|ii-<l  by  tliem  during 
contlxistion  in  tliu  Ixidiea  of  aniniikia. 
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The  proteid  bodies  only  rise  from  7  to  2  per  cent,  in  milk,  rice, 
mushrooms,  dry  fruits,  starches  and  fata 

They  fall  to  3  and  even  1-5  per  cent,  in  some  milks,  such  as 
human  and  ass's  milk,  in  koutniss  and  kepliir,  in  potatoes, 
cabbage,  spinach,  salad  and  mu^lirooms. 

They  remain  below  1  per  cent,  in  most  of  the  acid  or  aqueous 
fruits,  fermented  drinks,  honey  and  chocolate. 

The  fatty  bodies  vary  from  99  to  85  per  cent,  in  suet,  lard, 
ordinary  fata,  butter,  etc. 

From  62  to  45  per  cent,  in  almonds,  nuta,  hazel-nuts,  cocoa 
Jiiid  also  in  foie  tjrwi. 

Froin  40  to  15  j)er  cent,  in  fat  meats,  dry  cheeses,  the  yolk  of 
ftggs,  man}'  very  fat  fish  and  chocolate. 

From  15  to  2  per  cent,  in  fish  in  general. 

From  8  to  2  per  cent,  in  the  He.sh  of  birds,  offal,  etc. 

From  4  to  1-8  per  cent,  in  the  lean  meats  of  mam  mifors,  birds, 
fish,  game,  liver,  milk  and  in  the  majority  of  cereal  flours. 

From  2  to  1  per  cent,  and  under,  in  some  fish  witli  very  lean  flesh, 
blood,  oysters,  bread,  dry  veget-ablcs,  etc. 

Fat«  fall  below  1  per  cent,  in  jxitatoes,  sweet  potatoes,  manioc 
and  green  vegetables. 

Tlioy  are  wanting  in  the  majority  of  the  fruits  of  rosaceae 
and  in  fermented  liquors. 

The  carbo-hydraU^  (sugar,  starches  and  analogous  bodies) 
vary  from  78  to  58  per  cent,  in  grains  and  cereal  flours. 

From  57  to  46  per  cent,  in  bread  and  the  majority  of  grain  vege- 
tables. 

From  28  to  16  per  cent,  in  potatoes,  sweet  potatoes  and  manioc. 

From  15  to  7  per  cent,  in  almonds,  apples,  cherries,  grajuja,  the 
fiiajority  of  root  vegetables  and  in  truffles. 

From  9  to  5  per  cent,  in  many  fruits,  in  ordinary  mushrooms, 
carrot,  turnip  and  also  in  milk. 

Fn^rn  4  to  1  per  cent,  in  some  mushrooms,  herbaceous  vegetables, 
■alad,  offal  ;    in  extracts  of  meat  and  in  nearly  all  cheeses. 

From  1-2  to  0-5  per  cent,  in  eggs,  beer,  koumiss,  képhir  and 
butter. 

Fron)  0-5  to  01  per  cent,  in  meat,  beef -tea  and  dry  wines. 

The  mineral  salts  vary  in  animal  matters  from  0  02  (milk)  to 
5-7  |>er  cent,  (cheese). 

In  the  vegetable  matters  they  vary  from  0-5  per  cent,  (aqueous 
fruita)  to  5  per  cent,  (cocoa). 

These  remarks  are  interesting  from  the  standpoint  of  applica- 
tion. They  allow  us  to  choose  in  the  very  varied  aliments 
furnished  as  by  the  two  régimes,  those  which  can  introduce  in 
the  greatest  abundance  into  our  system,  such  or  such  necessary 
principles — nitrogenous  Ixidies  :  mineral  principles  for  example. 
They  iiuliciitv to  u-s  how  we  may  «au-sc  to  disappear,  iu*  much  asi 
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possible,  from  alimentation,  certain  substancas  which  have 
become  iiarmful — fats  and  starciies  in  the  case  of  obese  jjenple  ; 
RUgars  and  otlier  (-arbn-hydrates  in  tlie  case  of  diai)etics,  etc. 
For  the  moment,  we  will  draw  from  these  data  this  immediate 
niferenee,  viz.  thnt  it  is  not  in  the  chemical  constitution  uf  ali- 
ments that  we  must  seek  for  the  principle  of  their  classilication. 
Without  doubt,  and  in  a  lïeneral  manner,  we  can  say  that  animal 
aliments  bring  Wi  above  all  proteid  and  plastic  substances,  and 
vegetable  aliments,  the  carbo-hydrates  or  i'a1oi-ific  or  rtwpiratory 
principles  as  well  jis  mineral  «alts  ;  but,  on  the  one  ban<l,  we  .see 
the  lejçuminou-i  fruits,  peas,  beans,  lentils,  haricots  and  some 
of  the  fvi.sacm",  s'icb  a<  ahnunds,  are  richer  in  albuminoids  than 
meat  itself  ;  and  on  the  other  hand,  that  Ihis  latter.  Iiy  incuns 
of  the  fat  which  ac(;ompanies  it,  can  constitute  a  beat  producing 
aliment  as  powerful  jts  the  vegetable  aliments  which  arc  the 
richest  in  starchy  or  fatty  substances. 

It  is  not  owing  then  to  the  constitution  or  the  richness  in 
such  and  such  immediate  fundamental  principles  that  we  are 
able  to  class  aliments.  Above  all,  we  will  take  notice  of  (heir 
origin,  conforming  in  this  to  the  u.sual  practice  and  also  U>  differ- 
ent tlieoretical  considerations.  We  have,  in  fact,  shown  that 
the  different  [iroteid  or  pla.stic  principles  do  not  possess  tlie  same 
nutritive  value  or  the  same  assimilability,  although  their  com- 
position varie.'»  very  little.  According  to  their  origin,  be  it 
animal  or  vegetable,  they  arc  more  or  lea,s  l>eneficial  to  us  ;  a 
certain  quantity  of  albuminoids  borrowed  from  tlie  ment  of 
mammifei-s,  nourishes  bett<*r  than  the  same  weight  of  prot<'id  com- 
positions furnished,  for  example,  by  the  legunn'nosae. 

On  the  other  baud,  as  we  shall  see,  each  aliment  tcntls  to 
nuKlify  the  living  ti.ssues  and  the  functioning  of  the  individual 
in  a  mamicr  which  is  jwculiar  to  it.self  :  those  of  animal  origin 
by  acidifying  the  humours,  moderathig  the  oxidations,  intro- 
ducing into  the'plnsniaa  some  nitrogenous  derivatives — stimulating 
and  sometimes  harmful  ;  those  of  vegetable  origin,  on  the  con- 
trary, by  alkalizatiiin  of  the  phusmas.  and  by  bringing  to  them 
in  abundance  and  in  assimilable  form,  iron,  phosphorus,  alkalies, 
lime,  magnesia,  etc..  of  which  they  have  nee<l.  This  remark  will 
amply  suffice  to  maintain  the  division  of  aliments  into  those  of 
animal  and  vegetable  origin,  whatever  may  be  their  relative  rich- 
ness in  proteid  or  ternary  principles. 

By  virtue  of  these  considerations,  we  will  first  divide  the 
alimentary  substances  into  organic  materials  (meat,  milk,  grains, 
vegetables,  etc.)  and  into  inorganic  materials  (water,  salt  and 
different  salts). 

In  the  organic  aliments  we  will  study  : — 

1st.  The  organic  aliments  of  animal  ori/fin  comprising  :  the 
flesh  of  mammifère,  birds,  fish,  crustacea.  shellfish  and  the  deriva- 
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lives  of  meat — eggs  and  milts — milks  and  the  alimentar}'  substances 
which  come  from  them — fatty  bodies  of  different  origins. 

2nd.  The  organic  vegetable  alimeniJi  compriaing  :  bread  and 
the  different  flours  ;  vegetables  in  grain  (peas,  haricots,  beans, 
etc.)  ;  potatoes,  manioc  and  other  edible  roots  ;  herbaceous 
vegetables  ;  fruits  proper,  sweet,   acid  and  oily. 

3rd.  Arotnatic  aiid  mveetened  aliment-f!  ami  condimfnt^  compris- 
ing coffee,  tea,  cocoa,  spices  and  different  condiments,  inclutling 
sugar. 

4th.  Alcoholic,  heverages  such  as  wine  and  other  fermented 
liquors  :  cider,  l)eer,  alcohol,  etc. 

6th.  Mineral  nlimrnln,  that  is  to  say  drinkable  water,  salt 
and  the  other  ntineral  substances  which  serve  to  nourish  us. 

A  propos  of  each  of  these  aliments  we  shall  have  to  show  their 
origin,  composition,  characters,  derivatives,  their  rôle  in  ali- 
mentation, and  if  iiwxl  be,  tlic  mcclianiains  of  tlieir  activity. 
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MTÎAT — ITS     OOWSITMPTION — ^THE      FLESH   OF    EDIBLE    MAMMIFERS 


MAN  has  always  lived  on  fruits  and  meat.  From  his 
earliait  existence  ho  has  hunted  and  devourtMl  animals, 
aa  tlio  hones  found  in  tlie  caverns  of  the  nuaternary  [xriod 
te.stify.  Evi'U  at  the*  prcst-nt  time  in  the  mont  wild  aiul 
mi.sorahle  <u>un tries,  man  tries  to  capture  animals,  and  in 
default  of  tivem,  man  himself,  in  order  U)  ohtain  food. 

At  this  time,  the  most  atitivc  and  enterprising  jvoplo  are  those 
who  eat  most  meat.  The  rate  of  eonsumptiou  i>f  thin  food  is 
raised  everywhere  in  Europe  with  modern  comfort  and  activity. 
Before  the  Revolution,  it  was  scarcely  eat«n  at  all  liy  the  Fn-ncli 
peasant.  Taine,  in  OrUjinesdc  la  Frante  conlemporniw.  says  : 
"  According  to  the  reports  of  the  CommLssaries,  the  founda- 
tion of  hLs  nourishment  is  oat-s  ;  in  the  district  ol  Troycs,  huck- 
wheat  ;  in  la  Marelie  and  Limousin,  buckwheat  with  chestinit.s 
and  iRH'troots  ;  in  Auvergne,  buckwheat,  chestnuts,  eurdlwl 
milk  and  a  little  salted  goat  ;  in  lieaucc,  a  mixture  of  barloy 
and  rye  ;  in  Berry,  of  barley  and  oats.  No  wheat  bread,  no 
butcher's  meat  ;    at  the  most,  he  kills  one  pig  a  year." 

The  progrès»  of  civilization  has  greatly  changed  this  statci 
of  things  in  all  Kuropean  countries,  at  !ea.st  those  of  the  I^tin  or 
.\nglo-S<vxon  races.  In  1852,  in  France,  the  average  eonsuniption 
of  meat  wiw  already  20  kgs.  |>er  head  per  year.  It  wat'lies 
to-day  38  kgs.  The  English  citizen  eats  in  the  year  59 
kgs.  of  meat  or  it*»  derivatives. 

Hero  are  the  statistics  which  I  have  drawn  up  of  the  consump- 
tion, jK-r  head  and  per  year,  of  the  whole  of  tlie  fotxls  of  animal 
origin  in  the  various  large  towns  of  France': 


>  According  to  the  official  reporta  of  the  Municipal  Services  nod  tht 
registora  of  the  octroi  of  the  tlinereiit  towns  quoted  in  this  table. 
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Thus  Paris  conituines  annually,  per  head,  about  94  kg», 
of  meat  and  other  foods  of  aititnal  origin  ;  Rouen  85-4  ; 
Dordeaux  82-2  ;  Lyons  571)  ;  Havre  59-5  and  Marseilles  55 
kgs.  Tlie  average  of  these  six  large  towns  is  72  kgs.,  nuieh 
higher  than  the  average  consnniption  of  the  whole  of 
France,  which  i«  at  this  time  only  38  to  39  kgt*.,  being  106 
gnns.  of  fresli  meat  jjer  day  and  |ht  lieail  itisl«ad  of  269  grms. 
which  tlie  Parisian  reeeives  and  w  hit-h,  as  we  have  seen,  corre- 
sponds to  a  normal  rate.  In  a  word,  too  littk'  meat  is  eaten  in 
our  country  plates,  and  if  more  is  consumed  in  the  towns,  where 
there  Ls  the  most  comfort,  yet  sensihly  lejss  of  it  is  eaten  than  m 
England,  where  the  consumption  of  animal  matter  is  neverthe- 
leH»  not  excessive,  rising  only  to  59  kgs.  on  an  average 
in  oppositiijn  to  94  kgs.  jmt  head  and  {xm-  year  in  the  city 
«»f  Paris,  which  is  far  from  heing  extreme  as  I  have  shown. 

From  these  statistics,  we  conclude  that  it  is  desirable  that 
the  consumption  of  meat  should  increase  in  general  witliout, 
however,  reaching  the  high  rate  which  it  attains  in  certain  woll- 
to-do  families  of  Paris  or  London. 

We  shall  ol>serve  that  the  preceding  tables  c-italilL-^h  that  the 
consumption  of  meat  has  tended  to  diminish  in  France  for  some 
years  :  at  Paris  it  was  above  103  kgs.  jier  year  and  per  head 
in  1887  ;  in  1896  it  was  93  kgs.  It  was  on  an  average  94 
kgs.  for  the  eleven  years  1890-1900.  At  Lyons,  it  has  fallen 
from  67  kgs.  jx'r  hea<l  and  per  year  to  58  kgs.  ;  at 
Marseilles,  from  66  to  55  kgs.  It  is  grievous  to  note,  at 
the  same  time,  in  proportion  as  the  quantity  of  meat  consumed 
diminishes,  that  of  alcohol  proportionally  increases,  In  France 
it  was  2-70  litres  per  head  and  per  year  in  1870  ;  ,3-70  Utres  in 
1885  ;   it  has  risen  to  407  litres  in  1895  ;   and  its  coasumption  is 
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still  greatly  incrca-sing.  It  excewls  Q  litres  in  IXTiiuark,  8  litres  in 
Northern  (Jermaiiy,  5  litres  in  Switzerljuul  and  Holland,  4  litres 
in  Sweden,  etc.  That  is  a  state  of  tilings  doubly  to  be  deplored 
which  a  false  conception  of  immediate  fiscal  interest  and  our 
regrettable  present  political  morals  keep  up,  at  least  in  France, 
to  the  great  detriment  of  the  nation's  future. 

We  have  scciv  that  meat  is  pre-enuiiently  the  food  of  the  worker, 
and  be  seems  to  want  in  France  about  100  to  110  grms.  of  meat 
in  twenty-four  hours,  if  we  rely  o»  the  conclusive  observations 
of  the  régime  adopted  by  the  iulministrations  and  by  the 
workmen  collectively  who  produce  the  maximum  of  daily 
labour.  Now,  everywhere  where  the  workman  lacks  meat,  he 
drinks  alcohol  :  this  was  rcuuirked  long  ago  by  Liebig,  and  we 
shall  liave  to  revert  to  it  on  several  occasions.  For  the  moment, 
it  suffices  for  us  to  have  shown  that,  in  our  large  towns,  the  con- 
suni[>ti(>n  of  ak-obol  increases  in  juoportion  as  the  consumption 
of  meat  diminishes. 

Muscular  tissue  is  the  principal  food  borrowed  by  man  from 
tl>e  animal  kingdom.  We  will  sj^'ak  later  of  that  of  birds  and 
fish.  Meat  called  butctier's  meat,  which  forms  the  principal 
subject  of  this  chapter,  come.s  esjMKîially  from  oxen,  calves,  and 
.sheep.  These  animals  furnish  a  little  more  than  half  of  their 
living  weight  of  it.  As  regards  the  remainder  of  saleable  meat 
it  contains  for  ItK)  jjarts,  10  to  2;î  parts  of  Ixjne  and  aponeurosis,  ' 
from  4-5  to  13  j»art.s  of  fat,  and  from  (14  to  83  parts  of  muscular 
tissue  proper  including  the  interstitial  fat  of  the  muscular 
fibres,  so  that  on  an  average,  per  kg.  of  butcher's  meat,  we  can 
reckon  : 


Uoiip  anil  aponeuroBis 
.Adip'irtd  tiHNiio 
Flush  proper 


200 

00 

140 

1,000 


These  practical  references  have  their  importance  in  the 
calculation  of  foftd  and  diet.s. 

Whatever  be  its  origin,  (lesh  of  gocxl  quality  ought  fo  Iw 
bright  red,  firm,  elastic,  grainy  to  the  touch  and  dose  grained  ; 
itf  a  fa^sh  and  sweet  odour.  When  cut,  there  ooze,s  out  under 
pressure  a  verj'  minute  c|uantity  of  dear  red  juice,  slightly  acid 
to  litmus.  On  cutting  good  meat,  fine  branchings  are  seen  which 
arise  in  well  nourished  animals  from  the  infiltration  of  the  muscu- 
lar tissue  by  fat.  They  give  to  these  meat.s,  generally  excellent 
when  they  present  this  cjiaracter,  a  marbled  or  si>otted  look  of 
yellowish  white  upon  bright  red. 

Meat  possesses  a  density  of  1-056. 

'  In  butcher's  meat  sulil  i  ut  nil,  bunex  rvpreiiuut  fruiu  18  tu  2U  per  ceut. 
on  on  av-oroge. 
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Albuminoid  éléments  form  almost  tlu-  wholi'  total  of  the 
utilizublc  material  of  miLscle  scparatod  from  its  adipose  tissue. 

T«»at«l  by  water,  mascular  tissue  leaves  an  i}mdubh  part  a, 
and  gives  a  soluble  pari  b. 

a.  The  in.ioluble  part  is  itself  composed  of  three  essential 
albuminoid  principles,  myosin,  myontroin  and  omein.  Tlie  first, 
n»3'08in,  an  albuminoid  principle  of  the  j^lubulin  class,  forms  8 
to  11  hundrcdtlLs  of  the  weight  of  fresh  nm.scle.  It  proceeds 
from  coagulation,  after  death,  of  a  syrupj'  and  homotropous 
substance,  whicii  forms  during  Ufe  the  clear  part  of  tlie  contractile 
(ibhllae  of  striated  nmseles.  It  is  an  insoluble  substance  in 
water;  at  the  same  time,  like  all  the  proteid  Iwdies,  nitrogenized 
and  sulphurated  (composition  :  C  =  52-5  ;  H  =  70  ;  N  = 
16-7  ;  0  =  22-3  ;  S  =  IS).  It  dissolves,  although  slowly,  in 
aqueous  solutions  of  neutral  salts  alkaline  to  5  or  10  per  cent. 
(nitrates  or  chlorides),  giving  tlius  liquors  coagulablc  t<iwards 
60t(i70''  and  preeipitable  by  an  excess  of  chloride  of  sodium  or 
sulphate  of  magnesia.  Myosin  also  dissolves  in  water  contain- 
ing 1  to  \  thousandth  of  hydrochloric  acid  while  transforming  itself 
into  syntonin. 

It  is  easily  digested,  even  in  vitro,  by  the  gaj^tric  juice  in  acid 
liquor. 

Styostroin  which  accompanies  myosin,  albuminoid  and  like 
it  insoluble,  varies  in  the  flash  of  adult  animals  between  4  and 
5  per  cent,  of  the  weight  of  fresh  muscle.  It  is  that  whicli 
constitutes  the  obscure  striae  of  the  fibrillae  of  red  muscles. 
It  is  essentially  formed  by  one  or  several  nucleo-proteids  and 
differs  from  the  myosin  by  its  insolubility  in  a  solution  con- 
taining ,„'„„  Ih  part  of  hydrochloric  acid.  We  must  remember 
hero  that  the  nucleo-proteids,  which  are  met  with  esjwcially  in 
the  nuclei  of  young  cells,  are  the  phosphorated  albuminoid  sub- 
stances, which  water,  heljicd  by  acids  or  the  pepsic  digestion, 
divide?  into  albuminoids  and  nuclcina.  These  latter  transform 
themselves  in  the  small  intestine,  by  a  more  advanced  hydrolysis, 
into  peptons  and  nudeinic  acids,  acids  fit  to  separate  in  their 
turn,  by  fresh  hydration,  into  orthophosphoric  acid,  tliymin  or 
other  bases  of  the  pyrimidic  series,  carbo-hydrates  and  puric 
bodies  (guanin,  adenin,  cytosin.  uric  acid,  etc.).  The.se  last 
derivatives  are  not  formetl,  if  the  primitive  phosj)horated  proteids 
prcK;eed  from   the  eyt-oplasriuis   \cytoproleids    or    para  nude  ins). 

It  is  by  myostroin  that  the  mu.scle  furnishes  phosphorus  to 
the  s^-stem  at  the  same  time  that  it  carries  to  it  the  radicals 
wliieh,  by  simple  hydrolytio  divisions,  appear  in  the  form 
of  uric  acid  and  other  puric  eomjKJunds  playing  a  large  part  in 
trouble»  of  the  heart,  as  soon  as  their  elimination  becomes  im- 
perfect. 

Oanein  forma   iu    the    muscle   the   sarcolemmae   and    inter- 
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(llji-illar  iiicniln'iiiies  which,  l)y  hoilinp;  in  wafccr,   arc  tansfonncd' 
into  {{flatin  wliicfi,  under  tlie  influence  of  cold  water,  cuagulatcs 
into  tiie  form  of  mcnt  jdly.  ^m 

h.  Tlic  albuminoid  [xirt  of  muscular  flesh  aolubk  in  itxiter  ood<^| 
tains  two  substances  forming  together  scarcely  2  to  3  jht  cent, 
of  tlie  weij^lit  of  fresli  meat,  viz.  an  albumin  and  some  [wptons. 

Tlie  niUHcuiar  albumin  or  mi/oall/iiiiii)i  which  only  represents 
about  1  per  cent. of  tlie  total  weight  of  the  muscle, can  be  extracted 
by  cold  water.  Heat  causes  it  to  coagulat<'.  It  is  this  which, 
during  l>oiling,  forms  the  scum  on  broth  from  moat,  scum  wbidi 
is  generally  rejected.  As  to  the  jwptons,  a  certain  i)roixjrtion 
of  tiiem  are  always  found  in  the  fresliest  meat,  al)out  a  half 
to  2  per  cent.  Their  <piantity  incix^ascs  in  pro]MUtioft  to  the 
tinu'  the  meat  is  kept  ;  the  latter  digests  itself,  or,  as  Is  generally 
said,  hvcintu-i  hmlrr,  before  it  Is  invaded  by  putrid  ferments. 
The  })n3ces8  of  the  meat  Ijccoming  tender  Ls  then  a  kind  of  auto- 
digestion.  In  the  ease  of  meat  kept  under  certain  conditions 
in  a  damj»  state  protected  from  putrefactive  changes,  ithasl)een 
ob.served  that  this  auto-digestiun  may  cause  to  pass  into  a  soluble 
stati'  up  to  12  ]x>r  cent,  of  muscular  matter,  partly  transformed 
Into  a  soluble  but  coagulalile  albumin  and  j)artly  peptonizetl. 
I  have  ob.st'rvcd  that  at  the  time  of  this  transformation,  there 
appears  also  a  weak  ((uanlity  of  a  substance  analogous  to  casein. 

Wlien  the  muscular  ti.s,sue,  minced  or  grated,  i.s  again  treatwl  by 
cold  water,  there  is  left  in  an  in.soluble  state  myosin,  myostroin, 
aponeuro.ses  and  fat-s,  but  the  small  quantities  of  myoalbuinin 
and  peptons  which  it  iiontains,  as  also  a  small  quantity  of 
red  colouring  matter  identical  or  very  analogous  to  that 
of  blood,  ami  various  sul)stances  soluble  in  wat.er,  are  dis- 
solved, as  well  as  lecithins,  leucomains,  or  'nuiscular  ba-ses, 
int)sit,  glycogen,  lactic  acids,  dilferent  mineral  salts.  All  this 
solubh'  part,  albuminoids  excluded,  scarcely  repicsent  2  to  .'{  f>cr 
cent,  of  the  weight  (lî  the  meat.  The  soluble  mineral  salts 
(about  0-5  to  0-7  per  cent.)  are  composed  of  chloride  of  potiissium 
with  very  little  chloride  of  s<xlium.  a  trace  of  sulphates,  but 
especially  a  great  deal  of  bibasic  phosphate  of  potash.  There 
remahis  in  the  (ueat,  drained  by  the  cold  water,  myosin, 
myostroin,  os.sein,  forming  the  aponeuroses,  tendons  and  fats  and 
about  *J-5  [wr  cent,  of  insoluble  salts  comjwsod  of  phosphates 
of  lime,  magnesia  and  iron. 

These  princijial  constituent  materials  of  the  llesh  of  mammifère, 
deprived  of  bone  and  rolLs  of  adipo.se  tis-sue,  ore  in  the  foUowiiigj^ 
relations,  calculated  for  ItX)  parts  :  ^H 


Myiwiri 
MyoKtroin     . 
Osopin  4111(1  poptons 
Myoalbiunin 


8-1 1 1  Avorajir  <<{ 
4—5  '.albiiiniiiuids 
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1-6-2  6'   cent.  I 

128 


Extrm-ti\e  iiiatterii  i-'S 

BoluMo  salts           .  0  5-118 

Insoltible  Balta  0  ,VOr> 

Water          .      .      .  74-6-7» 


^H 

■ 

^^H 

^^r                            MUSCULAR    FLESH                                 ^^M 

^M         The  table  below  gives  the  composition  of  the  fresh   muscular   ^^^H 

^M     tissue  of   various  edible   animals,   after  the  packs   of   adipose  ^^^H 

^m     tissue,  interposed    between    the     muscular    strata,    have    been  ^^^H 

^M     removed  as  much  as  possible.                                                            ^^^^| 

^M         OoMFosmoN  or  tre  Fi.e8h  or  the  usual  Edible  MAUMirEas.              ^H 

For  1,000  put*  in  weight  of  Frah  IfOKl*.                               ^H 

Beef 

Muttoo. 

■ 

Id 

Beef. 

(A. 

Tetl. 

(A. 

Pork.             ^H 

^^^a^Waltr      .      .      . 

Oenmi. 

Qautler). 

Osatler). 

■ 

600-783 

000-780 

747 

723 

7492    474-725         ^| 

^H       6.    Oryanic  matter» — 

^^H 

^K            Myuoin 

^H            Myostroin    or 

35-10», 
78-Hll  > 

176 

109  0  1 
43     J 

140 

83  1> 
44  9  i 

168            ^1 

^^H                 tiuc'lonprot«id8  | 

^^1 

^^H            Myoalbumin 

27-32 

22 

300 

20 

33  2 

20-88           ^M 

^^B            KÛiatiu,  kerutin 



24 

— 

80 

^^^^H 

^H              and  indigestible 

^^^^H 

^^B              HuLntancoa 

^^^^^1 

^^B            (^latinous  IkxUmi 



13 

22  4        10 

133 

8-60          ^H 

^^H              and  pre-<>xiatin({ 

^H 

^^B               peptoiis 

^^1 

^H             TaXa.      .      .      . 

35-100 

12-124 

197 

74 

52  3 

08-373         ^1 

^H             fSlycogen 

+-5 

— 

38 

— 

4 

^H 

^H 

2 

—     -1               \ 

' 

^^H 

^^H            Xuntliic  iKjilira 

04-0-7 

-                     \ 

4 

^^1 

^^H            tnoHic  lu-id  . 

0  1 

-                     ( 

^^H 

^^V            Tuiirin    . 

0  7  (borae) 

_             !I7   J 

49 

^^^^H 

Innait 

003 

— 

1 

^^^^^1 

Lactic  acid  . 

04-0-7 



07 

^^^^^^ 

Unknown  extract- 





) 

^^^^^1 

ive  matters 

^^^^^^k 

e.   Mineral  matter» — 

^^^^^H 

Soluble  .       .       . 
InHoliiblo 

-      ) 

l»-2(i 

06    » 
44    / 

13  3 

00    \ 
05    ' 

^1 

containing — 

^H 

Phngphoric  acid 

34-6 

— 

— 

— 

— 

^^1 

(P»0^) 

^^1 

Potash  (KK))     . 

20-5 

— 

— 

— 

— 

^^1 

8odu  (N»«0)      . 

02-08 

— 

— 

— 

— 

^^1 

Lime 

0  7-0  10 

— 

— 

— 

— 

^^^ 

Mut^esin 

02-04.'i 

— 

^ 

— 

— 

^^1 

Chlorino 

0  1-0  7 

— 

— 

— 

— 

^^1 

FeK)3     .      .      . 

0  03  0  10 





— 

— 

^^^ 

Total    sulphur 

0  ()»-0  1 

— 



— 

— 

^^1 

(meomued   in 

^^1 

sulphate) 

H 

For  100  parta  of  the  flesh  of  beef,  veal  or  mutton,  the  minimun).       ^| 

maximum  and  average  of  bases  and  acids  have  been,  according       ^| 

tu  the  analysis  of  E.  Wolff:                                                               ^H 
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Mluimum. 

Minlmnm. 

Avança. 

K»0    .... 

25 

48-9 

37  04 

Na»0 

00 

25  e 

lOU 

CaO    .      . 

00 

7-5 

2-42 

MkO  .      . 

1-4 

4-8 

323 

Fo'O-''       . 

03 

11 

044 

PK)»  .      . 

301 

48  1 

41  20 

803     .      . 

0-3 

38 

098 

CI        .      . 

06 

8-4 

4-66 

8iO»   .      . 

00 

26 

0-09 

In   the  ash  of  muscle,  phoephoric  acid,  which  comes  chiefly 

from  tlie  nucleins,  is  united  to  the  extent  of  two-thirds  to  the 
potash  ;  aiiotiier  part,  not  finding  sufficient  bases  to  saturate, 
renders  this  ash  acid.  Tlie  sulphuric  acid  that  we  find  tliere 
comes  especially  from  the  sulphur  of  t!ie  albuminoids.  It  follows 
that  tjio  destruction  of  meat  in  the  system  tends  to  acidify  the 
blood  both  by  the  mineral  acids  and  tJve  organic  acids  (uric, 
lactic,  ete.),  which  originate  from  it*i  dcciiniposilions. 

Muscular  tissue,  an  well  as  the  rest  of  the  fats,  has  not  the  same 
taste,  the  same  composition,  nor  the  same  nutritive  and  venal 
value  for  the   various  parte  of  the  animal.     Practically   it   is 


Fio.  3.— I.   Rump.     2.   Stonk     with     little     iHine. 
0.   Killi't  (ii)t<'ri(>r   part).    7.   Rouml   of   liopf. 
!).  imd   II.  Top  rilw.      10.  Oriatle  ribs.      13. 
14  lind  I!).  Sticking,      iniuid  17.  Clod  uf  Ixvf. 
21.   r\aU<  of  Unt.       23.   Bri«kot.      24.  Shin. 
L>og  uf  Im-f.     27.  Lowur  Lut;  o(  bcvt. 

I  JO 


3.   Round.      4.   Bark. 

8.   Sirliiin  with  tillot. 

nook  of  HliouUlor  lione. 

IS.    N.-ck.      20.  Flank. 

2.^.  Lower  Shin.     20. 


DIFFERENT    PARTS    OF   AN    OX 

nooesaary,  from  this  point  of  view,  to  class  and  name  each  of  them. 
We  give  here  (Fig.  3  and  legend)  the  indication  and  name 
of  the  principal  parta  of  the  animal,  as  distinguished  by  the 
retailer  who  cuts  them  up  and  places  them  on  sale,  each  of  them 
at  very  difiEerent  prices. 

Hero  are  besides,  example.^  of  the  compiïsition  of  various  parts 
of  muscular  tissue  taken  from  the  same  animal  : 


Ckntksimal  Composition  of  Different  Parts  of  an  Ox  (Cli.  Mène). 


Bbool- 
dur. 

Bump. 

BlriolD. 

Bound 
iXBnL 

Hldrib. 

nuet. 
7120 

Upper 
cut. 

Wttter     

70  83 

72  50 

7400 

6801 

7210 

71-40 

Soluble)  albuminoids  ■ 

309 

305 

250 

4  06 

473 

201 

2  71 

Teadooa  &  membronea  > 

1521 

1040 

13  53 

1353 

1010 

ll'4(i 

H  18 

OoUaganous  and  waste 

«33 

718 

301 

845 

6  71 

4-71 

6- 10 

nMtten 

Fat  matten 

308 

6  in 

542 

4  10 

041 

086 

960 

Minonil  aalta    . 

1  45 

1  01 

Oi»2 

OitO 

005 

075 

2  01 

p»o»» 

04-2 

0  lU 

033      *t3(» 

02ît 

— 

0-21 

Total  nitrogen  lor  100 

441 

3  55 

30  0       5  1 1 

3  35 

3-51 

451 

p«rt«        .... 

1 

Centésimal  Comtosition  of  the  Differknt  Pakts  of  a  Calf  for  100 

niESK   rARTS. 


Water        

Snttibk»  olbuiuinoida  *     .      .      .      . 
TbimIoiib  ami  iii«iiil>run(<8 
C»Ui>(^nou8  mid  wiMto  iiinttora  '^ 

Kdtly  ruutttrinla 

Mineral  «alta 

of  which  P'O»  =  .  .  .  . 
AvWTifjoof  P»Oi=0  09gmui.  p.  100 
Total  nitrogoD  for  100  porta 


Shoolder. 

riXM. 
72  50 

7667 

201 

203 

309 

8  14 

13  00 

1311 

3  02 

208 

171 

1  54 

nil 

012 

202 

S12 

ITaek.     Biliket. 


75  21 
1  49 
220 

13  83 
((  18 
1  08 
007 


Cutlet. 


6066 
1  53 
649 

13  12 
742 
1-78 
010 


2  30    2  ao 


76-20 
I  33 
072 

12  61 
5  12 
1  67 
0-07 

2-2 


The  average  of  a  large  number  of  percentage  analyses  of  beef 
and  veal,  fat  and  loan,  has  given  according  to  J.  Koenig: 


■   P/trt  of  tho  muscular  floah  soluble  in  cold  water  with  the  addition 
of  A  tliKUsaiidth  of  HCI. 

>  Piurt  reaiatine  to  wat<>r  dilutcnl  with  HCI.  nftorwards  to  t>oiling. 
'  llkt  ttVoruBP  in  1*50'  is  fn>m  2g-9  for  l,(HK)  purta  of  inout. 

*  Part  of  tlio  nuixoulnr  flesh  miluble  in  col<l  water  with  the  addition  of 
u    tliiiuaikndth    part   of   HCI. 

*  Port*  nwiMliiiu  to  water  dilut<Hl  with  HCI,  thon  to  iMiiling. 
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BMt. 

Veal. 

Very  fit 

Average 

Leu 

Fat 

Meat. 

Heat. 

Meat. 

Meat. 

Meat. 

Water 

5301 

7203 

7637 

7231 

78'84 

Nitrogenous  matters 

10  75 

20  96 

2071 

1S88 

19-80 

Fatty  matters 

29  28 

0-41 

174 

7-41 

0-82 

Noii-nitrogenoiia  oxtroct- 

— 

046 

— 

007 

— 

ive  matters 

Minorai  salts  .... 

0-92 

1  14 

1  IS 

1  :i3 

050 

According  to  Mène,  the  composition  of  the  most  edible  parte 
of  slioep  ia  as  follows  : 

CoMPoamoN  of  the  Different  Part.s  op  the  Flesh  or  Sheep  (for 
Km»  Fnrisn  takts.) 

Meek. 

74  53 
325 

1 1  .54 
(IS5 
H52 
1  32 
OOSK) 
167 


Water 

Soluble  albuminoids  ' 
Tendons  and  rnoniljrniic»  3 
CullogenouB  iitid  witsto  inatters 

Fiitly  iiintt«r8 

MiiuTiil   suits 

of  which  P»0«=       .      . 
Total  nitrogen         .... 


76-60 

Shoulder. 

Chop. 

7670 

76-60 

382 

414 

364 

1028 

975 

105U 

0  15 

014 

028 

870 

1103 

8-56 

1  47 

J  211 

1  02 

0066 

0078 

0  180 

168 

1-99 

1-0» 

The  average  composition  of  the  flesh  of  sheep  according  to  the 
niimeroui*  analy.ses  of  J.  Koenig  and  Miitschler,  Moser  and  Meisl, 
O.  Atwater,  Mène,  Petersen,  etc.,  in  an  follows  : — 


Very  (at  Mutton. 

A^ 

enge  Mutton. 

Water 

6331 

1062 

75  99 

Nitrofjenous     matters 

(particularly 

nlbn- 

1711 

minoids) 

Fatty  matters    . 

2861 

677 

Non-nitrogenous 

extractive  matters 

. 

064 

— 

Mineral  salts 

• 

•      • 

093 

133 

The  average  composition  of  fat  and  lean  pork  is  according  to 
J.  Kcronig  : 


Fat  Folk. 


Water 

Nitrtigcnous  matters     .... 

Fatty  matters 

Nnn-nitrogenous  extractive  matters 
AA 


Lean  Fork. 

7267 

20-26 

6-81 

1  10 


'   Part    of   the   muscular  flesh   sohihle  in   cold   wnter  diluted    with  a 
tliousandlh  part  of  HCl. 

'  Parts  resisting  water  dilnlrd  -witli  H(  I,  uiid  thon  hoiling. 
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The  different  parte  of  the  meat  of  tliLs  valual)le  animal  have 
not  the  name  composition,  a»  tlie  folldwing  table,  burrowed  from 
Mène,  shows  : 

PEBCeNTAUE  COMPOSITION   OK  TlIK   DirrERENT  PAUTS  or  THE  MeAT  OF  A 

Pig. 


j    H.U.. 

Small 
Hkiu. 

Chopa. 

nuet. 

Kib. 

Water 090O 

Soluble  HlluiininoidH  I    .      .      .         8  80 
Tendons,  korntinx,  inuiiibraniM'         710 
C<illut!vaoiiH luui  wiwUj  mattvni       1007 

Futty  iiuUU'n* 8  28 

Mineral  aiUts 114 

TuUil  nitrogen 3-14 

0032 

3-77 
715 
1355 
5  11 
1  10 
S70 

7300 
208 

1046 
485 
8U5 
095 
216 

7316 
212 

GOO 
U20 
8-42 
1  10 
2S2 

7411 
301 

1280 
104 
7  15 
000 
286 

On  reading  these  various  tables,  so  much  more  expreasiveJ 
because  they  Lntci'pret,  for  the  most  part,  the  averages  of  a 
large  number  of  analyses,  we  notice  :  1st,  the  relative  rich- 
ness in  nitrogen  of  beef  compared  with  veal  or  mutton  or  even 
with  pork.  2nd,  the  great  variableness  of  the  albuminoid 
bodies  soluble  in  a  thousandth  part  of  hydrwiiloric  aeid  and 
that  of  the  indigestible  re-sidiies,  according  to  the  various  portions 
of  tlie  same  animal,  witliout  the  meaning  of  these  variations  in  any- 
wise characterizing  the  idea  that  we  generally  hold  of  the  digesti- 
bility, easy  or  difficult,  or  of  the  fineness  of  sucli  or  such  parts 
of  the  flesii  of  the  animal.  Tims,  in  beef,  the  tendons,  aponeuroses, 
etc.,  amount,  according  to  these  analyses,  to  11-4  jjcr  cent,  in  the 
fillet  and  to  8- 18  only  in  the  upjier  cut.  3rd,  in  all  meats,  fatty 
matters  are  very  variable  both  as  to  quantity  and  quaUty.  4tii, 
in  beef,  the  phosphoric  acid  may  vary  from  the  ordinary  to  as 
much  more  (up[ier  cut  2  to  1  ;  shoulder  4  to  2),  and  more  still 
in  mutton. 

At  the  same  time  as  meats  differ  in  composition,  according 
to  the  parts  of  the  animal,  they  also  differ  in  sapidity.  In  tlio 
same  animal,  the  flavour  of  the  fillet,  of  the  upjjer  cut,  of  the  i 
leg,  of  the  sirloin,  ete.,  is  different,  as  everybody  knows.  It  is 
because  the  flavour  of  the  meat  depends  less  on  its  albuminoid 
matters  than  on  the  soluble  extractive  parts  which  accompany 
them,  on  their  special  fats,  on  the  carbo-hydrates,  etc.,  and  abtivo 
all  on  the  modifications  of  these  different  substances  caused  by 
cooking.  Tiiis  flavour  Ls  accentuated  where  the  fats,  carbo- 
hydrates, fatty  acids  and  phosphorated  bodies  are  the  most 
abundant.  The  matters  of  a  basic  nature  called  extractives 
such  as  creatin  and  the  analogoas  leucomains,  only  contribute 
in  a  feeble  degree  to  the  sapidity  of  the  meat  by  reason  of  their 

'  uad  *.     Some  renmrka  as  on  pags  132  (footnote*). 
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slightly  bitter  taste  ;  but  one  cannot  say  tliat  tlioy  heighten 
and  improve  the  flavour  of  tlic  flash,  because  the  flesh  of  animals 
which  have  been  forced  or  overworked,  wiiich  is  very  ricli  in 
tliose  matters,  is  not  agreeable  to  eat. 

The  iuipre-ssion  tliat  muscular  tissue  produces  on  the  gus- 
tatory papillae  is  especially  owing  to  little  known  matters, 
furniahod  to  the  animal  by  its  usual  food  or  resulting  from 
cooking. 

Meadow  pasture,  especially  in  soa-watered  meadows,  or  the 
fattening  uj)  in  tlie  stable  with  sweetened  hay  of  certain 
regions,  im|>roves  the  meat  very  much. 

The  flesli  wbidi  young  animals  (calves,  lambs,  kids,  etc.), 
nourished  witli  milk  only,  jirovide,  po.s.sesses  an  entirely  different 
flavour  from  that  of  the  adult  animal  ;  it  is  develoj>ed  by 
roasting. 

Animals  fattened  with  grains,  cabbages,  tumijw,  oleaginous 
oil  cakes,  with  the  residue  of  meat  or  fi-sb,  give  a  meat  of  inferior 
quality  and  often  of  very  disagreeable  taste.  Everj'one  knows 
the  delicate  flavour  of  thrushes  and  blackbirds  killed  in  the 
autumn  in  a  country  where,  as  in  Corsica,  juniper  berries  abound, 
and,  on  the  contrary,  the  lisby  taste  of  certain  kinds  of 
palniipwls  (ducks,  blackdivers,  etc.)  which  feed  themselves  on  fish 
from  the  ponds  inhabited  by  these  bird.s.  The  inhabitants  of 
tlie  poultry  yard,  particularly  the  hen,  the  turkey  hen,  etc., 
provide  a  very  succulent  and  sweetened  meat,  when  they  are 
only  given  grain,  especially  rice.  Tliese  same  birds  have,  on 
the  contrary,  flesh  of  a  very  disagreeable  flavour,  if  they  are 
given  oilcake  or  flesh  in  their  food,  as  happens  in  the  case  of 
a  fowl  brought  up  on  the  waste  of  large  towns. 

The  flesh  of  emasculated  animals,  whatever  be  the  kind,  is 
generally  succulent  and  fat  :  it  is  ca.sy  t.o  dct-i-et  the  taste  of  tlie 
meat  of  the  ox  compared  with  that  of  the  buU  ;  tliat  of  the 
capf>n  and  pulkvt,  with  regatx^l  to  the  ccH-k  and  ordinary  hen. 
We  know  also  that  animals  in  rut — a  cow,  bull,  he-goat,  ram,  etc. — 
furnish  a  mediocre  or  bad  meat,  the  taste  of  which  strongly 
recalls  the  odour  of  the  animal. 

Chevreul  long  established  the  fact  that  rapid  and  forced 
fattening  of  animak  for  slaughter  increased  their  fatty  matters, 
esjMH-ially  in  easily  fusible  princijtles  (olein)  ;  their  meats  are 
iMoiv  tender  but  less  savoury,  less  nutritive  and  less  stimulating, 
Init  richer  in  principles  liable  to  gelatinize  by  cooking.  I  have 
also  remarked  that  these  meats  are  relatively  poorer  in  myosin, 
syntonizable  under  the  influence  of  hydrochloric  acid,  1  in  1000, 
which  only  hquefies  a  small  part  of  it.  By  their  taste  and  feebler 
nutritive  efficacy,   they  resemble  the  meat  of  the  calf. 

The  best  butcher's  meat  is  that  of  oxen  fattened  on  pasture 
land  and  about  six  to  eight  years  old.     Here  are  also  some  figurée, 
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according  to  von  Bihra,  relative  t-o  the  percentage  composition 
of  tlie  floslj  of  young  calves,  older  calves  and  young  or  old 
oxen  : 


out.   4 
wlu.  <AA. 

OOf. 
»  yr.  old. 

Yoang  Ox. 

Old  Ox. 

Myoain,  voaaela,  nerves 
Soliibln  enap\iIuhlo  utbuminoidi) 
Collu^unoiiii  iimtU>rH           .      ."S 
Extriictivo  nmttvni       ... 

Kiitly  iimlt<<rK J 

\Vut«r  and  wuxtu  iimtturH  . 

IS  00 
320 

2  10 

7!)«0 

10  20 

260 

300 
7820 

MM 
1  2'J 

571 

7806 

17-50 
220 

3  10 

77  50 

0990 

100  00 

100  00 

100  30 

As  will  bo  seen,  myosin  and  the  extractive  matters  of  muscle 
increaeo  with  ago,  while  water  diminishes,  as  well  as  the  albumin- 
oufl  parts — soluble  in  the  cold  and  coagulable.  The  flesh  of 
young  animals  gives  ii[)  to  1 4  per  t-ent.  of  it«  weight  of  extractives, 
whilst  we  find  scarcely  I  to  3  i>er  cent,  in  that  of  old  animals. 
We  know  also  the  difference  in  the  flavour  of  the  meat  of  animals 
of  the  same  age,  according  as  they  have  or  have  not  been  exclu- 
sively nourished  on  milk. 

Contrary  to  the  generally  admitted  opinion  veal,  richer  in 
principles  resisting  the  action  of  acid  juices,  poorer  in  myosin, 
more  charged  with  nucleins,  will  be  then  more  difficult  to  digest 
than  beef  of  good  quality.  The  experiments  of  Penzoldt  on 
digestibility  seem  quite  to  confirm  these  views  (see  p.  39), 
although  it  is  always  necessary  to  take  account  of  the  par- 
ticular susceptibility  and  habits  of  each  stomach.  As  a 
general  rule  veal  should  be  absolutely  forbidden  to  those  who 
have  the  least  tendency  to  skin  affections,  especially  eczema 
and  acne  or  to  those  suffering  from  affections  of  the  urinary 
tract. 

Meat  of  young  animals,  less  rich  in  stimulating  nitrogenous 
extracts,  and  that  of  birds  of  the  poultry  yard  (fowl,  turkey, 
etc.)  and  in  general  meats  called  white  vitale,  nevertheless 
are  regarded  a«  being  more  easily  digested  than  the  red  meata. 
This  appears  to  apply  only  to  the  flesh  of  poultry.  The  flesh 
of  animals  which  are  too  young  is  not  always  without  disad- 
vantages, especially  that  of  a  calf  from  two  to  tluee  weeks 
old. 

Tliis  flesh  leaves  sensibly  more  ash  than  that  of  beef,  and  this 
ash  is  more  acid  by  reason  of  phasphoric  acid  proceeding  from 
the  oxidation  of  tlie  organic  phosphorus  of  the  nucleins  and  of 
other  phosphorated  bodies  more  abundant  in  the  meats  of 
young  animals.     I  give  here  a  percentage  analysis  according , 
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to  Staiîel,'  deduction  being  made  of    the  chloride  of  sodium  : 

Bibuaic  pliospliato  of  pntiUih          .....  68-05 

,,         ,,         „         Hoda              .....  6-66 

„         „         „         liiuo               .....  3*  72 

„         „         „        magnoaitt      .....  6-24 

Free  phosphoric  acid            .          .          .          .          .          .  IS-IO 

Siliiùo  fuM           ........  0-20 

Ferric  oxide         ........  0-30 

Waste 0-73 


0»-27 


The  ash  of  boof  contain»  1  per  cent,  at  least  of  oxide  of  iron. 

We  have  liitherto  .siwkeii  esi^cially  of  beef,  veal  and  mutton. 
Porli.  of  wliich  wo  give  the  composition  (pp.  129 and  133),  also 
enters  in  a  large  degree  irito  alimentation.  It  is  very  popular 
in  Germany.  In  Franco  many  families  amongst  the  pea-sant-s 
eat  only  the  salted  or  smoked  meat  of  the  pig,  which  they  fatten 
each  year  by  meana  of  the  residue  of  the  farm.  From  the  point 
of  view  of  its  composition,  fresli  j)ork  does  ncjt  differ  very  sensi- 
bly from  lieof  or  veal,  but  tlte  meat  Ls  more  compact,  e^speeially 
fatter  than  these  latter  and  appears  to  be  more  difficult  for  some 
stomachs  to  digest.  Pork  is  both  firm  and  savoury.  It  reijuires 
to  tie  well  cooked  and  slowly  masticated  which  makes  it  as  digest- 
ible as  beef.  With  respect  to  the  diet  of  those  suffering  from 
Bright's  disease,  wo  shall  sec  that  it  possesses  a  remarkable 
quality,  that  of  assimilating  more  easily,  of  fatiguing  the  kidney 
of  the  patient  less  and  in  the  case  of  albuTuinuria,  or  of  hepatic 
congestion,  of  allowing  the  minimum  quantity  of  albumin  to 
piiHS  by  the  kidney. 

We  shall  close  tlds  chapter  by  giving  some  information  on  the 
meat  of  other  mammals  less  generally  eaten. 

Horse  fieah  is  used  to-day  by  people,  especially  in  large  towns. 
It  is  consumed  chiefly  on  account  of  its  low  price.  About  lO.CKM) 
horses,  asses  and  mule.s  are  eaten  annually  in  France. 

Horee  flesh  has  an  alimentary  value  e(jual  to  that  of  beef  if 
the  animal  has  Iwen  well  nourished,  not  over-driven  and  is  not 
too  old.  Its  flavour  recalls  at  once  that  of  beef  and  venison, 
with  a  «light  sweeti.sh  taste  due  tt>  iUs  exceptional  richness  in 
glycogen  and  glucose,  of  which  it  contains,  on  an  average, 0-5,  and 
can  give  ui>  to  4-5  per  cent. 

As.ses'  llesh  is  cvcelleat  ;  it  resembles  venison.  Xenophon 
relates  that  the  Grecian  army  was  well  nourished  by  the  flesh 
of  the  wild  asses  of  Mcaopotaniia  at  the  time  of  the  retreat  of 
the  Ten  Thousand. 

The  flesh  of  the  mule  resembles  somewhat  in  its  consistence 
and  aspect  that  of  beef,  but  it  has  a  musky  taste. 

*  Analysis  of  the  ash  of  veal  quoted  by  J.  Liebig,  Letter»  on  ChemUtry, 
p.  213. 

136 


MEATS    OF    HORSE,    ASS,    ETC. 

Here  are  aome  analyses  of  these  different  moats,  according  to 
M.  Balland  (Annaleji  d'Hygiène  et  de  M  éd.  leg.  August    1902): 


Water      .... 

Xitrogcnoua  niuttera 
Fatty  matters 
Extractive  mattoni  . 
A«h 


Hone— 
avaraga. 


Bone— (og 


7427 

•-'I  71 

255 

040 

101 


7310 

21  »6 

2«5 

1  44 

05« 


Au— nUet. 


70-50 
ID  14 

\m 

2  2» 
0-47 


Hal»— DIM. 


7420 

20  18 

2  13 

238 

U8I 


Vonison  is  too  well  known  to  need  any  recommendation.  Its 
taste  diÉFers  senaibly  from  tliat  of  the  meat  of  domestic  aniiiiaLs, 
as  differs  that  of  all  beast^s,  wild  or  not,  which  have  not  l>eeu 
directly  deprived  of  their  blood  by  the  bleeduig  of  the  animal.' 

Here  are  two  analyses  of  venison  due  to  von  Bibra. 

As  a  comparison  I  give  the  composition  of  this  venison  accord- 
ing to  Balland  : — 


TorlOOputi. 

Y<Hiiia 
Roebadc. 

Vull-growu 
Itacbuck. 

Kid  (leg). 

MiiMiuliir    fibres    with 

anil  iii>r\'m 
Soluhio  hI  biuninuids 
Extractive  mutters 
Fatty  matters 

vessel 

a             lU'Sl          '          18  (XJ) 

1  1»«                   2  30) 
4  7.'i                   2  80 
050                    — 
7Û08                 7883 

1845 

1  (ill 
1  78 

Wator  and  waste     . 
A«h 

77 
108 

We  see  that  this  flesh  (and  generally  that  of  all  game)  is  poorer 
in  fat  than  that  of  domestic  animals,  and  also  richer  in  extractive 
matters  where  creatin  predominates. 

As  the  rabbit  and  hare  also  form  part  of  our  consumption,  it 
will  be  interesting  to  know  the  composition  of  their  meat.  It  is 
as  follows,  according  to  M.  Balland  : — 


lUbbit-lig. 

Hu»-ta8. 

Water 

Nitru^nous  matters  . 
Fatty  mutters  .... 
Extractive  matters 

Ash         

720 
235 
3  14 
047 
090 

6120 

2»  88 

3  34 

25Ô 

303 

lOOOO 

10000 

'   It  is  very  interesting  to  compare  I  lie  ta.st«  of  n  chicken  bled  to  death 
or  shut.     In  the  second  case  tlio  blood  remains  in  the  vessels  of  the  auiiual 
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The  flesh  of  reindeer,  which  reaches  the  Parisian  market  fairly 
abundantly,  holds  a  middle  place  between  that  of  venison  and 
that  of  beef. 

Certain  kinds  of  dogs  are  fattened  by  the  Chinese  for  the 
shambles.  According  to  Irving,  dogs  were  kept  for  the 
same  purpose  by  the  Indians  on  the  upper  Missouri  {Astoria, 
Paris  1886,  p.  122).  Lewis  and  Clarke,  in  their  long  exploration  of 
this  country  (1804-1807),  relate  that  they  existed  on  dog's  flesh 
for  a  long  time.  Nansen  was  obliged  to  eat  his  dogs  in  his 
famous  expedition  to  the  North  Pole  ;  and  all  those  who  went 
through  the  Si^e  of  Paris  know  that  the  meat  of  the  street  dogs 
proved  to  be  sufficiently  nourishing  and  rendered  good  service. 
It  is  only  necessary  to  throw  away  the  entrails  and  fat  of  these 
animals,  to  pickle  their  flesh  in  vinegar  and  spices,  and  to  cook 
it  sufficiently  before  eating  it. 

An  examination  will  now  be  made  of  the  forms  imder  which 
the  meat  of  mammals  is  consumed  in  general,  and  the  result 
of  the  different  preparations  which  it  undergoes. 

This  will  be  the  subject  of  the  next  chapter. 

and  givoe  to  the  flesh  a  gamey  flavour  and  deep  colour,  which  makes  it 
resemble  game.  We  also  know  the  difference  in  the  cose  of  duck  killed 
by  suSocation  or  by  decapitation. 
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KORMS  UNDER  WHICH  MEAT  IS  EATEN  :     RAW,  ROAST,  AND  BOILED 
MEAT — BEEK-TEA — EXTRAITS   OK   MEAT 


BEFORE  studying  the  tneatH  with  whioli  birds,  fish,  reptile*, 
crust-acea.ett'.,  provide  man,  wesliall  examine  the  inodifica- 
tioiw  and  transfomialiuiis  wiii<-h  tiie  Hesh  of  the  most  customary 
niammiferij  underj^oes  f)y  cookiiij^,  and  the  different  j)raetices  of 
salting,  BHioking,  drj'ing,  ete.  A  desi-ription  will  he  given  in  this 
chapter  of  the  ]>rei)arat  ions  derived  from  tliese  meats;  l>eef-tea«, 
extracts,  powders,  etc. 

Raw  ment. — Raw  meat  forms  an excellentaliment,  although  it 
appears  very  seldom  on  our  tables  in  this  form.  Cooking, 
employed  by  man  from  time  immemorial,  has  theeffeet.on  the  one 
hand,  of  giving  to  meat  an  aroma  or  perfume  which  excites  the 
appetite  and  provokes  the  secretion  of  gastric  juice,  and,  on  the 
other,  of  destroying  the  spores,  germs  and  various  parasites  which 
are  able  to  exist  on  and  in  meats  and  render  them  unwholesome. 
But  in  spite  of  these  advantages,  cooking — whether  by  roasting 
or  by  the  a<"tion  of  boiling — has  also  its  dLsadvantages. 

Fick  has  shown  that  raw  meat  is  digested  tlirec  times  aa  quickly 
as  cooked  or  even  underdone  roast  meat. 

Cooking  modifies  the  coagidable  parts  of  the  muscular  tissue  and 
generally  makes  the  ]>roteid  substances  more  difficult  to  assimi- 
late :  thus  dogs  fetl  with  raw  bones,  broken  or  jmlverizcd.  can  bear 
thus  diet  for  some  months  without  losing  weight  or  apjx'ating  to 
sutler  from  it,  whereivs,  if  one  tries  to  feed  them  with  these  same 
Itones  previously  cooked,  they  die  of  starvation  after  fifty  or  sixty 
days. 

The  second  disadvantage  of  cooking  is  that  it  destroys  the 
zymases  or  natural  ferments  of  this  valuable  aliment  and  causes 
the  disajijiearance  of  the  specific  activity  of  tho.se  ferments  which 
are  capaljlc  nf  renewing  stomachic  excitation  and  the  vital  jwwers 
of  invalids  who  cannot  be  nourished  on  roast  or  even  underdone 
meat. 

Raw  meat  is  the  food  which  agrees  best  with  very  delicate 
stomachs,  with  the  tuberculou.s,  tal)etics,  chlorotics  and  even  with 
many  children  who  are  obliged  to  be  weaned  prematurely  ;  but  it  is 
necessary  to  know  how  to  choose  and  use  it  methodically. 

It  is  necessary  to  pay  attention  to  the  meat  of  sheep  or  of  horse, 
rather  than  that  of  the  ox.  which  may  contain  the  eggs  of  the 
butriocephalua.     Pig's  flesh  should  be  altogether  avoided,  as  it  is 
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ttH>  firm  atitl  may  traiiHinil  various  parasites,  among  others,  the 
tricliina  and  the  cysticercus. 

Meat  intended  to  be  eatfjn  raw  sliould  be  deprived  of  all  fat, 
scraped  and  reduced  to  pulp  with  the  edge  of  a  good  knife  and  not 
cfioppid.  By  scraping  are  left  aside  the  greater  part  of  the 
aponeuroset*,  tendons,  etc,  Willi  this,  pulp  balls  about  the  size  of 
a  small  nut  «boukl  be  made,  either  directly  and  without  other 
addition,  or  after  having  sal  ted  the  meat  a  little,  or  having  added  to 
it  a  little  cognac,  rum,  .sugar  or  the  gravy  of  cold  roast  meat. 
These  halLs  of  meat  pulj)  ouijhl  to  he  swallowed  by  the  invaUd,  with- 
out bvhuj  chcwid,  an  im]i(>rtant  condition  in  the  case  of  very 
delicate  .stomachs,  which  can  rec'eive,  in  this  form,  up  to  15<) 
grms.  of  this  food  at  a  time,  even  when  they  have  no  ap|»etite  and 
lire  disgusted  witji  everything  and  with  meat  in  particular. 
Raw  meat  thus  absorbed  is  ea.sily  digested.  It  jws.sesses  a 
specitic  activity,  esix'cialiy  valuable  in  the  ca.se  of  consumptives, 
chlorolii's,  aiiaemics,  weak  children  and  many  invaLds  whose 
functions  it  revives. 

Juice  of  Fresh  Meat — Wheti  fresh  chopped  meat  undergoes 
heavy  pressure  (25  kg». ])er  square  cm.)  it  produces  from  33  to 
41)  p?r  cent,  of  a  rettdLsb  serum,  filtrablc  through  tissue  pajH'r.  If 
the  meat  has  lieen  previously  frozen  it  is  po.saible  to  obtain  as 
much  as  W  |>er  cent,  of  tiiis  .scrum.  This  is  tlie  nourishment  that 
M.  Cli.  Richet  atlvises  for  consumptives.  It  lias  little  taste,  is  of 
neutral  reaction  and  is  capable  of  rapid  change.  It  is  possible  to 
drink  one  litre  and  more  of  it  per  day,  u'/tc»i  ^wiYe  fresh.*  Mineral 
acids  coagulate  this  juice.  It  becomes  thick  witiiout  discolouring 
at  a  prolonged  lemjwrature  of  40°  {A.  Gautier)  and  the  coagulation 
continues  thus  up  to  a  temperature  of  TS''  and  80°.  Albuminous 
materials  can  Fte  precipitated  abundantly  without  heat  from 
this  juice  by  means  of  sulphate  of  ammonia. 

The  juice  of  fiosh  meat  gives,  for  1(MX>  cc.,  67  grms.  of  drj' 
extract,  of  which  10-5  grms.  are  (iJhuinimjid.s  ;  89  grms.  mineral 
salts  ;  47-70  grms.  iiiulete.rmincd  extractive  mnttirs. 

The  ash,  rich  in  pota.ssium  phtKsjihate,  contains  also  a  little 
phosphate  of  lime  and  magnesia  as  well  as  salt. 

CooKEt)  Meats— Beek-tea. 

Meat   is  generally  eaten   cooked,   roast  or  boiletl. 

litMifiied  meats. — Meat  roasted  on  the  grill  or  spit  is  the  most 
savoury.  Heat  quickly  forms  on  the  surface,  by  coagulation  of 
the  albuminoids  and  concentration  of  the  juices  which  tend  to 
force  their  way  out,  a  sort  of  crust  which  protects  the  underlying 

'  Ho  cuUsi  this  iiiuthod  tomotherapy.  An  adult  should  take,  in  ordtr 
to  obtain  goixi  effects,  nioro  than  n  litre  per  day  of  this  sanguineous  licjttid. 
It  should  bo  kept  on  ice,  e«peoiully  in  sunuuer.  I  have  tried  it  in  the 
uiiae  of  invalids  in  strong  doses  OB  indicated  by  MM.  Richet  and  Uericourt, 
and  I  must  say  that  it  hoa  not  given  me  any  very  good  result*. 
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parts,  prerents  a  too  rapid  evaporation  of  water  and  permits  of 
cooking  the  fibre  so  to  speak  in  its  own  juice.  The  odoriferous  and 
tasty  materiab  concentrate  themselves  there  witliout  the  meat 
becoming  dried  up  or  raised  to  too  high  a  temperature.  Muscular 
tissue  cooked  in  the  oven  or  stove,  in  an  enclosure  at  a  temperature 
rising  from  200°  or  250°,  resembles  in  look  and  qualities  meat 
roasted  in  the  open  air,  if  the  oven  is  large.  It  resembles  boiled 
beef,  if  the  oven  is  small,  beoau.se  the  space  is  rapidly  saturatwl,  in 
tiiis  latter  ca.se,  by  steam. 

Tlie  temperature  of  the  deeper  parts  of  the  roa.sting  meat  varie* 

I  a  rule  from  75°  to  85°  in  a  fairly  large  piece  ;  it  may  rise  from 
to  97°  at  the  depth  of  a  contirnetre  only  beneath  the  surface. 
Meat  is  more  sen.'sibly  altered  by  cooking  in  an  oven  than  by 
roasting  in  the  open  air.  In  both  i^a-ses,  but  esjiecially  in  the  latter, 
tlie  collagenous  matters  are  in  part  transformed  into  soluble  gela- 
tine, which  we  again  find  with  different  tasteful  products,  either  in 
tiie  meat  itself  or  in  the  juice  which  it  furnishes. 

(îrOled  or  roant  mt^nts  contain,  in  the  dry  state,  nearly  the  same 
quantities  of  nitrogen,  albuminoids,  fats  and  salts  as  the  raw  meats 
from  which  they  come.  Hut  since,  after  cooking,  the  ([uantity  of 
water  falls  to  62  and  even  42  {K'r  cent.,  it  follows  that  for  (Mjual 
weights,  grilled  or  roast  meats  are  much  richer  in  nutritive 
principles  than  raw  meats  (Balland). 

Here  Ls,  relating  to  100  part.s  of  each,  the  comparative  com- 
position of  the  same  meat  raw  and  roast  and  of  roast  mutton  and 
pork,  according  to  iialland  : 


lUwBeef. 

BosrtBaef. 

Sont  Lag  o( 

Unttoo. 

Bowt 

Bhonldarof 

Foric 

Water 

Alljuiiiinoiil     Bulwtanees 
(miiBTiilin,     oerin,     col- 
luge  tis) 

Albuiijuses  and  peptonee  . 

Fatty  matters  .... 

Extractive  matters 

Mineral  salts     .... 

745 
165    1 

25    j 
1  1^5 
15 
10 

699 

22  95 

6  10 
104 
105 

0410 

27  08 

6-38 
204 
1-40 

50  40 

32110 

855 
108 
131 

On  an  average,  flesh  loses  by  roasting,  in  the  case  of  l>eef  19  per 
cent.,  veal  22  per  cent.,  mutton  24  per  cent,  of  its  weight. 

When  meat  is  cooked  in  boiling  water,  we  obtain  boikd  meat 
and  broth.  These  two  alimentary  preparations  are  very  different 
according  to  the  mctluxl  of  ])rcparation. 

If  we  wish  to  obtain  savoury  boiled  meat,  it  is  necessary  to 
sacrifice  the  broth.  Tlie  meat  is  placed  in  a  glazctl  earthen 
vessel.  '  of  smoll  cai)acity,  with  salt,  vegetables  and  the  minimum 

'  Iron  voMels  afTect  the  tasto  of  the  moat  and  broth, 
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amount  of  water  which  will  aoak  it.  Tliw  vessel  is  closed  with 
paper  tied  with  string  or  even  with  parchment,  the  cover  is  then 
put  on,  80  as  to  seal  it  as  hermetically  as  possible.  The  meat  is 
,  then  submitted  to  a  temperature  of  about  80°  to  85°.  At  the  end 
of  10  or  12  hours,  according  to  the  nature  of  the  muscular  ti8.sue,  a 
delicate  boiled  beef  ia  obtainetl,  and  a  hquid,  which,  on  cooling, 
fonn.s  a  jelly  very  agreeable  to  the  taste. 

Liebig,  for  this  preparation,  recommends  plunging  the  meat  inlo 
already  boiling  water,  boiling  it  for  a  few  minutes  and  then  keeping 
it  for  several  hours  afterwards  at  a  temperature  of  70"  or  15°, 
This  method  is  by  no  means  as  good  aa  the  preceding  one. 

On  the  contrary,  if  one  wishes  (as  is  usually  the  case)  knil  it  nin 
at  the  same  time  boiled  beef  of  sufficiently  agreeable  tast*',  and  an 
adetjuato  quantity  of  good  beef-t-ca,  the  meat  should  be  plimged 
raw  into  cold  water  which  is  gradually  heated  up  to  UWt  "  and  kept 
at  this  t«mi)eratupe  without  removing  the  scum  and  fat  floating 
on  the  surface,  renewing  the  water  when  neccs.sary.  Hy  this 
method  we  obtain,  after  separation  of  the  congealed  ])arts  or  scum 
and  f)f  the  fal-s  by  filtration  thniugb  mointciicd  linen,  a  good  broth 
containing  all  the  tasteful  principles  of  the  meat.  The  latter,  on 
th(!  other  hand,  luis  partly  lost  its  ta«t<^  ;  it  has  l«M'ome  a  little 
less  nutritive  and  less  easily  iis.siinilatwl. 

To  make  this  ordinary  culinary  preparation,  which  provides  at 
the  same  time  the  boiled  beef  and  broth  of  our  households, 
Chcvrcul,  in  his  resenrchw  on  this  subject,  ret'onunends  taking, 
for  a  kilogramme  of  lean  meat,  2,50(J  ec.  of  water,  18  grms. 
of  salt  and  110  grms.  of  vegetables  (carrots,  turnips,  leeks, 
celery). 

Let  us  investigate  that  which  becomes,  in  the  course  of  thi.s 
prej)aration,  on  the  one  hand  Itoilrd  me/ft,  on  the  other  its  aqueous 
extract,  hroth. 

Boilid  Meat. — Mu-wular  tissue  yields  to  water  about  7"5  per 
cent,  of  its  weight  f)f  materials  reckoned  in  a  dry  state.  Three  per 
cent.  cnm|Kjsed  of  soluble  and  coagulable  albumins,  remain  in  the 
scum  (myoalbumin,  haemoglobin)  ;  47  t-o  5  percent,  dissolve  and 
Kunain  in  tlie  broth.  By  maceration  in  hot  water,  meat  lases  t^i 
a  largo  extent,  its  soluble  and  coagulable  albuminoids,  its  pre- 
existing |>eptones,  a  part  of  the  collagenou.s  materials  which  the 
water,  when  warm,  transforms  into  gélose,  its  .soluble  pigments  and 
its  ferments.  Water  thus  takes  away  from  the  meat  its  basic, 
oxtra<-tive  materials  or  leucomains  (creatin,  amphicreatin,  cruso- 
ereatin  and  analogous  bases  ;  only  S  to  5  per  cent,  of  them  exist 
in  tlie  meat),itfl  lecithins,  inosit,  glycogen,  lactic  and  inasic  acids, 
a  little  taurin,  finally  its  soluble  mineral  salts  and  a  part  of  its 
fat  and  water. 

One  thousand  grms.    of  fresh    meat  give    about  450   grms. 
of  Ixiiled  me^it.     The  groatt>r  part  of  this  loss  in  weight  is  duo 
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to  the  dehydration  of  the  meat  which  does  not  contain  more  than 
56  to  57  parta  of  water  in  place  of  74  to  75.' 

Here  is  the  comparative  composition  of  meat  (beef),  raw  and 
boiled,  according  to  Balland  (C.  Bend.  t.  CXXX.  p.  532)  ; 


Fnah  SUte  for  100  puU. 

Dry  SUta  for  100  paiti. 

BawBael. 

BoOaBtat. 

BswBeat. 

Balled  BmL* 

Wator 7460 

Nitrogonous   matters                 21  «7 
Fatty  nmttora                               1  37 
ExtractivK  and  unknown            l-3il 

matters 
Mineral  salte        .      .      .            1-07 

50  90 

35  28 

200 

4  83 

0-90 

000 

84  98 

53(> 

640 

420 

000 
81  80 

484 
11  20 

2  10 

Thus  the  operation  of  boiling  removes  from  the  meat  chiefly 
it«  sapid  substances,  its  salts  and  water. 

It  is  surprLsing  to  scu  that  the  extractive  matters  are  more  than 
douhk-d  in  boiled  moat  :  but,  on  the  one  hand,  the  water  by 
di«api>earbig  iiaiS  eonccritrated  them  in  the  residue  ;  on  the  other, 
some  etjllagenous  substances  have  Iwen  made  soluble.  V'iilfliiigrl 
found  that  the  temperature  in  the  middle  of  a  piece  of  boilctl  lxH*f 
weighing  3kgs.  after  Imiling  2\  hours,  was  91°  to  92^  ;  and  97° 
to  97"5'^  at  the  depth  of  2  centinu'trt>K  fnini  the  surface.  Thi>' 
proves  that  boiled  meat  is  more  affected  by  heat  than  roast  meat. 

Derivatives  of  Meat. 

Broth — Exlraet  of  Meal. — As  has  been  said  previously,  1  kg. 
of  moderately  fat  beef,  without  bone,  or  I'StKJ  kg.  with 
bone,  gives,  under  conditions  we  have  made  known,  2\  litres  of 
good  broth,  leaving  18  to  23  grms.  of  dry  extract  per  litre  and 
containing  per  1,0(X)  cc.  : 


AJbuminnid  matters 

Creatinio  boaes 

Xanthin  and  xanthic  bases 

Inouici  acid         .... 

Taurin,  ot<;.        .... 

Inoiiit,  glycogen 

Lactic  acid        .... 

Colouring,  mlorizing,  etc.,  mutters 

Snitihle  mineral  Holta 

Insoluble  mineral  salts 


7-50 

0-9- 

0-25 

0-04 

0-12 

1-40 

0-20 

4-00 

3-70 

0-38 


grins. 

"  t  !• 

;:l 


31 


•}4U 


19-16  grms, 

*  According  to  thn  observations  of  Onubaux,  loan  boiu<<l  moat   loses  in 
tho  pot,  by  boiling  witb  water,  from  1  1-0  to  29-fi  per  c^nt.  of  its  woiglit. 
>  Analysod  on  taking  it  out  of  tho  aaucopiui. 
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The  presence  of  vegetables  or  salt  in  the  eooking  water  does  not 
sensibly  modify  the  weight  of  materialB  derived  from  the  meat. 
A  test  made  with  1  kg.  of  lean  beef  and  2i  kgs.  of  water 
without  salt  or  vegetables,  gave  me  a  broth  leaving  19  grms. 
of  dry  residue  per  litre,  which  corresponds  per  kg.  of  meat 
to  475  grins,  of  extract.  A  comparative  experiment  made 
with  the  same  quantity  of  meat  and  water,  but  adding  7  grins,  of 
salt  jier  litre,  45  grms.  of  carrots.  4(J  gnna.  of  turnips,  25  grms. 
of  Ici'ks  and  celery,  gave  me  a  broth  leaving  273  grms.  of  dry  resi- 
due and  203  grms.  if  one  siiIttrartcHl  the  added  salt.  The  difference 
of  l-SgrniH.  on  theextract  obtained  witiiout  salt  or  vegetables  seems 
to  be  due  to  soluble  substances  brought  by  the  vegetable  matters. 

Here  are.  according  to  H.  Coulier,  the  relative  weight.s  of  meat, 
bone,  vegetables,  salt,  and  the  yield  of  boiled  lieef  and  broth  for 
ItH)  litres  of  water  put  in  tbc  .saufopan  : 


4 


Production  and  Yield  of  Me.4t  nj  Boiled  Beep  and  Bboth. 


Civil  lioHjiitaIn t>f  Paris 
I'""iriiiii1ii  of  L'hevit'ul  ^ 
.Militiiry  lioHpititlx 
Diivul  bnitliH  . 
Marino  hoapitoU  ^ 


Heat 

wttb 

VeaaUUci. 

boaM.1 

41  0  kK. 

8  OIK)  kg. 

37  27  .. 

U  020  „ 

30  30  „ 



35        .. 

c 

25        „ 

10 

TMd. 


BoKsd 
Beef. 


II 20  kg. 

OKOH  „    i  10-300  kg 


0750 
0248 


VaseUblM. 


0  (too  kg. 


According  to  Liebig,  100  parta  of  mineral  matters  contained  in 
the  raw  meat  are  di8tribut«d  thus  in  the  meat  and  broth  : 


Kiw  Meut. 

BoUed  Hat. 

Brotb. 

K»0 

CttO;MgO:FeO  .      .      . 

Kin 

P»05 

S03 

40  20 

569 

1481 

3004) 

205 

478 

2-64 

1030 

3S42 

3  15 

1481 

2024 

206 

100  00 

1768 

8267 

'  Wo  know  thnt  in  tlio  row  fle«h  of  animals  it  is  necessary  t«  reckon 
tl)0  l)(>np«  lia  a  rjiiiirtor  «r  u  fifth. 

■•I  Yifltl  ill  hrotJi  80  litres.  The  li<iiiid  is  then  concentrated  a  fifth  during 
eookinj;. 

>  Yield  i>i  broth  7S  litree.  We  diall  notice  that  in  the  preparation  of 
iHiilcil  moat  and  l>roth  nrcording  to  Clie\Teur8  fomiiilft,  28-67  kgs. 
of  fresl)  moat  withrxit  liones,  prodiic-e  only  10-300  kgs.  of  boiled  meat. 
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Tlic  mineral  salts  of  hrntli  luive  tlio  following  composition, 
calculated  per  litre  of  noii-salted  broth  : 

Oiloride  of  patasaiiim  ..,.,,,  0-72 

Do  sodium        .,..,,,  0-15 

SiilphntP  of  potftsh        .  .  .  .  .  ,  035 

Pliiiaphulfl  »f  potosli  (rO«K=H) 2-60 

Do.         lime  (PO'CuH) 0-12 

Do.         inngnosiii  (PO*MgH)         ....  0-23 

Do.         iron  (PO<FeH) tV02 

The  albuminoid  mutters  of  broth  are  of  two  kinds  :  Ist,  gelatin 
or  gélose,  result  of  the  action  of  hot  water  on  the  os.scin  of  the 
connective  tissue  and  sarcolemma.  Its  quantity  (jencrally 
increases  in  ])roj)ortion  lus  the  cooking  is  prolonged,  l>ut  a  part  is 
]M>ptoni7.ed  at  the  same  time.  2nd,  the  alhurnhM  and  fieplon.s  due 
to  a  partial  j)cf>ti>iii7,ation  of  the  meat  produced  during  the  life  and 
after  the  death  of  the  animal,  jteptonisiation  whicli  tlie  water,  aided 
by  tlie  salts  and  heat,  continues. 

A»  we  have  just  said,  if  we  admit  that  the  alhuminoid  matters  of 
broth  have  the  .same  composition  as  those  found  in  Lieliig's  Extract 
of  Meat  {which  after  all  is  only  broth  coiiccntratcd  in  vacuo) 
wc  find  that  7'5  grms.  of  albuminoids  in  a  litre  of  broth  are  com- 
pased  in  the  following  manner  : 

O.(lo8o  ........      1-72  grms. 

AlbiimoMw  .......      ()-48       „ 

Peptoiin       .  .  .  .  .  .      .')-30      „ 

It  is  ofU.'n  said  (and  this  is  one  of  the  reasons  which  has  made 
broth  fall  into  disfavour)  that  tliLs  preparation  is  not  alimentatA'. 
In  reality,  broth  contains  per  litre  7"5  grms.  of  assimilable 
albuminous  matters,  which  correspond  to  about  4<)  grms.  of  fresh 
meat.  Broth  Is  plastic  also  by  reason  of  its  phosphates,  potassium 
salts  and  lecithins.  But  it  especially  plays  the  part  of  an  exciting 
agent  in  alimentation  ;  it  Ls  a  nervine  aliment  (p.  264)  throiigl»  its 
gu.stative,  odorous  and  sapid  matters,  which  form  about  a  (juarter 
of  its  extract,  by  it.s  leucomaincs,  creatinic  and  xanthic,  tonic  and 
bitter  biases,  which,  in  these  small  doses,  when  ifuy  arcinlrrxhifed 
into  the  xlomach  through  thr.  nunitFi  (and  not  injected  under  the  skin), 
have  plu-siological  effwLs  comparable  to  those  of  the  catfein  and 
thein  which  we  shall  find  again  in  tea.  coffee  and  cocoa  (Lehmann  ; 
Kolierl).  Like  cafleia  and  in  the  manner  of  salts  of  pota.Hsium 
themselves  which  accompany  them,  the  bases  of  broth  tone  up  the 
heart  and  accelerate  the  digestion  and  circulation.  However,  we 
must  not  forget  that  the.se  bases  arc  all  poisonous  in  rather  large 
dost».  A  guinea-pig  of  410  grms.  receivetl  in  subcutaneous  injec- 
tions, several  consecutive  days,  from  5  to  1 2  milligrms.  of  .sarcin  ;  it 
grew  thin.  pas.sed  deep  yellow  urine,  slightly  albuntinous,  and  died 
at  the  end  of  SOdajw.  A  guinea-pig  weighing  4<)8gnn9.  received 
KXI  milligrms.  of  creatin  in  sulK'utaneous  injcctifins.  its  urine 
became  deep  brown  and  slightly  albuminous.     The  motionless 
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anitiial  cried  at  tlie  least  touch,  soon  complete  anuria  set  in  with 
evident  prostration,  and  death  rapidly  auporvened.  On  autopsy, 
an  epithelial  nephritis  was  discovered  (Oaticker). 

But  unices  we  misuse  broth  and  theae  consommes  or  concen- 
trated hrqths,  witli  which  we  formerly  stuffed  t!ie  sick  and  con- 
valescent, ill  the  small  quantities  in  which  they  exist  in  these 
culinary  preparations,  the  odorouH  or  tiisty  biwes  and  matters 
of  tlie  meat  act  only  iw  tonics  and  excitants  of  the  circulation 
and  digestion.  They  are  found  again  almost  unaltered  in  the 
urine. 

Ah  for  the  nutritive  action  of  hroth,  it  is  very  much  reduceil. 
although  actual,  by  reason  of  the  small  proportion  of  albuminoids 
and  phosphorat-ed  extractive  which  it  contains.  Assuredly 
more  than  half  the  proteid  bodies  of  broth  are  formed  of  gelatin, 
or  of  a  very  analogous  material,  and  since  the  observations  of 
Donnd  and  the  exiK'rinients  of  Magendie,  the  nutritive  qualities 
of  tliese  lalt«r  sulwtances  have  been  subject  to  doubt.  Hut 
if  it  is  true  that  a  dog  fed  with  the  gelatin  of  bone  mixed  with  a 
little  bread  and  meat,  grew  thin  and  succumbed  at  the  end  of 
sixty  to  eighty  days,  a  similar  animal  to  that  wliicli  perished  with 
the  bread  sop  and  gelatin  of  bone,  regains  its  fatness  and  vital 
forces,  if  this  gelatin  is  replaced  by  meat  brotli.' 

The  result  of  my  ex|)erimcnts  is  also*  that  young  animals 
(guinea-pigs  and  dogs)  can  assirnilato  the  gelatinous  and  collagen- 
ous nmtters  that  are  given  them  in  ])lace  of  (trdinary  albumini>ids, 
and  contiruie  tlms  to  noui'isb  themselves  and  prosp<>r  for  souie 
months,  provided  that  the  «[uanlities  of  gelatin  which  they  con- 
sume do  not  reach  the  fourth  part  of  the  total  albuminoids  which 
the  rest  of  their  aliments  furnish  to  them.  It  has  already  Ihtu 
shown  that  gelatin  plays  a  protective  rôle  to  the  other  nutrilive 
albuminoids. •■' 

Daily  facts  show  that  broth  is  a  valuable  adjuvant  to  alimenta- 
tion. It  momentarily  and  rapidly  relieves  the  forces  without 
the  stomach  having  nu)re  to  iln  than  nu-i-ely  absorb  it,  and  without 
there  being  any  nece.H.sity  for  the  ju'tion  of  the  gfistric  juices,  so 
often  iiwufficient  in  the  ciise  of  invalids.  It  excites  the  appetite 
and  digestion,  augmentas  the  gastric  socretiona,  strengtlieiis  the 


'  Soo Compte  rendu,  t.  XIII  and  XVII  of  the  works  of  tho  Oimniiasion 
rr>liit.iiig  to  Cittlatin  (IS41  utiil   1844). 

»  "  Infliiont'o  of  Diflforcnl  l'ri<jiiiri»tioiis  D<!rivpd  from  Mont  on  tho  Growth 
nnd  Ifoiilth  of  Aiiiinub  "  [Bull.  acad.  Mid.  3ril  series,  t.  XLIII.  p.  •259,  March 
191V)). 

^  It  o\'on  prevpnts  tho  fut«  from  boni);  WBat<sl,  but  it  eoiiltl  not  siifflco,  by 
itRplf,  to  rophico  tlio  other  iilbiiininoiiifi  of  moat  whatever  may  be  tlio 
qiinutity  e>von  of  it.  If  it  niono  is  conHumed,  it  i»  n»t  giiffloient,  even 
a<:conipiuiio(l  by  fntA  and  Htarchy  nwittorx  ;  in  t)iiM  cnao,  tliu  i-oiisiiiiiptinn 
of  nitrogon  ix  alwitys  greater  thnn  tiiat  wliicli  results  from  tlie  ^vlalin 
introduced  (C.  Voit). 
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lieart,  and  sliglitly  increases  the  pulae  ;    raises  arterial  tension 
a  little  and  helps  tlie  work  of  the  kidneys. 

Broth  can  be  taken  at  any  time,  during  and  between  meals, 
hot  or  cold.     It  is  easily  digested. 

We  .shall  notice,  however,  that  the  extractive  organic  matters 
of  brotli  belong,  in  a  great  part,  to  the  creatinic  and  j)iirie  series, 
and  that  tlie  use  of  this  aliment  sen.sibly  increa.ie.s  the  excretion 
of  uric  acid  and  similar  bwlies.  It  is,  therefore,  not  to  l>e  recom- 
mended to  arthritic,  gouty  and  rheumatic  people,  or  those  suffer- 
ing from  heart  disease,  etc. 

In  various  countries,  for  eliildren  and  convalescents,  a  specially 
concentrated  brotli  Ls  nuuie  by  cutting  up  beef,  veal  or  mutt-on 
— from  which  the  fat  has  l)een  removed — into  small  dice,  about 
1  centimetre  across,  which  are  put  into  a  large  nocked  bottle  with- 
out the  addition  of  anything.  It  is  sufficient,  after  having  well 
corked  the  lutttle,  to  heat  it  for  twenty  to  thirty  minutes  in  a 
pan  of  boiling  water.  Five  hundred  grms.  of  meat  thus  rapidly 
furni.sh  l.W  to  160  cc.  of  a  tasty,  very  concentrated  and  slightly 
acid  broth,  containing  70  grms.  per  litre  of  fixed  substances, 
of  which  50  are  organic  matters  (gelatin,  albumins,  jx-ptons, 
lecithins,  creatin,  etc.).  This  Ls  bottled  heef-tai.  It  stimulates 
the  heart-  and  nervous  system.  It  is  sufficiently  nourishing  and 
should  l)e  taken  in  spoonfuls,  in  small  doses  at  a  time. 

Extrarls  of  Meat. — These  extracts  are  made  principally  in  South 
America  from  the  meat  of  oxen  killed  in  large  quantities,  almost 
solely  (formerly  at  least)  for  their  skins  and  fats.  These  meats 
give,  when  boiled  with  water,  a  broth  which,  concentrated  in 
vacuo  up  to  a  pasty  consistency,  constitutes  extract  of  meat. 
These  extracts  must  therefore  have  the  composition  and  most  of 
the  (jualities  and  defects  of  broth  it..self. 

Among  these  preparations  the  Ijest  known  is  Liebxffs  Extract, 
manufactured  according  to  the  formula  of  the  celebrate<l  chemist, 
fnim  the  meat  of  American  oxen.  It  has  been  in  great  part 
deprived  of  its  gelatinous  and  fatty  matters  during  its  prepara- 
tion and  concentration  in  vacuo. 

Thirty  kgs.  of  lean  ox-meat  furnish  about  1  kg.  of  this 
preparation. 

It  is  to-day  met  with  everywhere  and  renders  good  service. 
Ea«y  to  keej)  and  transport,  it  enables  us  to  instantly  obtain  a 
feebly  nutritive  liquid,  exciting  and  agreeable  to  the  taste,  which, 
Ixïiled  with  vegetables  and  spice»,  can  easily  replace  the  broth  of 
ordinary  meat. 

During  my  researches  on  alimentation,  on  mascular  leucomains 
and  the  physiological  action  of  alkaloid  and  saline  suljstances  of 
moat,'  I  have  had  occasion  to  study  and  analyse  with  care  this 
extract  rif  meat. 

>  Works  quoted  earlier. 
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I  give  here  its  percentage  composition  which  I  compare  with 
that  of  an  analogous  preparation  : 


Water 

Albumin  coagulablo  by  boat 

Oelose 

Propeptons  and  albumosps 

True  peptona 

Casein  (precipitablo  by  C^H^O^) .... 

Creatin 

Creatinin 

Camin 

Xanthin,  sarcin 

Indeterminate  insoluble  matters  .... 

Inosit  tmd  glycogen 

Lactate  and  inosato  of  potash      .... 
Sapid,    colouring    and  odoriferous  matters  ; 

lecithins   or   their   derivatives   soluble   in 

alcohol  at  98°  centesimal 

Soluble  mineral  salts 

Insoluble       „         ,,  


Mebig'a  Extnct'  Cibib'  Extnct 
(A.    Oautler).  j    (O.  Poachet). 


16-2G 
005 
8-40 
2-32 

12-2«-00 


8-30 

[       0-80 
2-20-4-2.5 

11-08 


21-20 
1-13 


0-904 
1-012 
8-088' 

G-105 

0-GS8 
1-G8 
1-02 
2-724 

11-508 

10-184 
2,3-105 


1 1     31-48 


The  mineral  salts,  soluble  and  insoluble,  of  these  extracts  are 
those  of  broth  itielf.  A  hundred  grms.  contain,  according 
to  M.  G.  Pouchet,  the  following  salts  : 


Lactate  an<I  inosate  of  potash 

Sulphate  uf  potash 

Phosphate  of  potash  (PO^K^H) 

so<la  (PO<NaH) 
Chloride  of  lyxlium  .... 
Phosphate  of  magnesia  (PO*MgH) 

calcium  (PO<CaH) 
Alumina  and  oxide  of  iron 
Silica  and  insoluble  residue  in  the  acids 


Total  ash      .      .      . 
Total  nitrogen   . 
Ammoniacal  nitrogen 


For  100  p.iit«  of  extract. 


Lipliig. 


CibilK. 


15-451 

23-105 

0-082 

0-008 

7-362 

2-08(1 

fi-024 

8-740 

1046 

8-887 

2088 

1-040 

0-088 

0-208 

0042 

•     0-307 

0-038 

0-001 

25-141 

31-481 

0-57 

0-43 

0-80(1 

0-500 

Thus,  mineral  salts  in  which  lactate  and  phosphate  of  potaasiunr 
predominate,  constitute  about  a  quarter  of  these  preparations. 
This  observation  will  deter  us  from  the  idea  of  making  these 
extracts  serve  for  direct  alimentation.    They  should  only  Se 

*  Syntonin  mixed  with  a  very  feeble  quantity  of  gelatin. 
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considered,  just  like  broth  itself,  as  useful  excitante,  digestive 
and  nervous  suljuvants,  particularly  of  tlio  heart  and  circulation. 
But  wiien  we  jiave  tried  to  nourwh  animals  on  them,  the  results 
have  been  deplorable,  more  especially  when  these  extracts 
entered  to  a  large  extent  into  the  daily  ration.  Thus,  P.  MuUer 
(Theses  of  Paris,  1871,  No.  77)  hiis  observed  that  when  he  added 
to  liis  daily  alimentation  30  grms.  of  meat  extract,  he  was  seized 
with  diarrhoea.  A  dog  weighing  65  kgs.  nourished  with 
200  grms.  of  bread,  200  grms.  of  water,  20  gnus,  of  fat  and 
20  grms.  of  Liebig's  extract  per  twenty-four  hours,  had  diarrhoea 
on  the  sixth  day  of  this  diet,  and  died  from  collapse  on  the  ninth. 
But  these  exj)eriment«,  in  which  the  extract  of  me^vt  was  exjwri- 
nienUiUy  odminLstt^red  in  excessive  doses,  which  are  never  reached 
in  ordinary  alimentation,  should  not  invaUdat*  the  utility  of 
these  preparations,  when  they  are  given  in  moderate  doses,  as  is 
customary.  I  have  made  a  number  of  experiments  with  these 
extracts,  with  the  result  that,  provided  they  are  given  in  a  quan- 
tity not  exceeding  one  twelfth  of  the  weight  of  the  total  albumin- 
oids of  ordinary  aliments,'  and  oti  condition  that  they  do  not 
add  to  the  daily  alimentary  portion  more  than  2  grms.  of  addi- 
tional potash,  they  arc  more  favourable  than  detrimental  to  the 
growth  of  animals. 

Other  original  ])re{)arations  of  meat  exist  and  we  can  compare 
them  with  the  preceding.  It  has  been  seen  that  these  extracts 
contain  in  reality,  in  tlie  soluble  and  nutritious  state,  only  a  very 
feeble  proportion  of  albuminoids,  gelatins  and  peptons.  Already, 
Liebig  had  advised,  in  order  to  dissolve  the  nuLsculin  of  meat,  to 
have  recourse  to  the  action  of  hydroc'hUiric  acid  diluted  to  a 
thousandth  [)art  with  water.  Five  Imndred  grms.  of  lean  meat 
are  chopped  up  and  atlded  to  4<X)grms.  of  water,  4  drops  of  liquid 
hydrochloric  acid  and  15  gnns.  of  salt.  It  Ls  mixed  cold,  allowed 
to  rest  for  some  minutes,  then  thrown  on  a  sieve  and  the  pulp 
washed  with  180  gnus,  of  fresh  water.  Thus  there  is  obtaiued  a 
reddish  liquid,  rich  in  syntonin,  much  more  nutritive  than  the 
corresponding  broth,  but  diflScult  to  make  invalids  take.  It  is 
putrescible  and  one  cannot  warm  it  without  coagulating  it.  Wo 
have  then  tried  to  jwrfect  Liebig's  method.  One  of  the  prepara- 
tions which  is  derived  from  it,  a  prei)aration  at  the  same  time  easy 
to  preserve,  and  with  a  rather  agreeable  taste  of  concentrated 
broth,  and  one  which,  ta,king  into  consideration  these  qualities, 
I  have  tried  to  experiment  on  animals  with,  is  the  pepton  of 
meat,  obtained  by  the  method  of  Professor  Kemmerich.  It  is  a 
pasty  substance  and  ap{)ears  to  me  to  result  from  the  action  of 
superheated  water  on  beef.  The  analyses  which  I  made  on  it  in 
IStW,  with  regard  to  its  composition,  have  led  me  to  the  following 
results  : 

>  BtM.  Aeod.  &Iid.,lWH),  loc.  oit. 
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TuUI  AulmlUble 
AlLumiooida. 

Water         27-83 

GeloHO 10-SS] 

PropepUms  iind  «UmniDsi^s V»-70  !-           45-18% 

Alhiiminniil»  roumiliilile  l>y  hout      ....  '25'10) 
Extrnctivi)  iimttere  wilutilo  in  ulcujiol  iit  OS",', 

(Itn-ithiim     mul     plniKplnti'iitts     tlurivulivus  ;  ^M 

luetic     uiid     iniiKie     w^'ii)  ;     uUuraiit,     supiti,  ^M 

roloiiriiig  iiiattcrx,  cU\) 0-20                                     ^| 

Crciitinic  luid  Mintliio  batios 7-30                                     ^M 

Olyoopoii,  îiioiîit 1-50                                     ^M 

Soluliiu  iniiiiTuI  iimttora 7-44)               q  .,^             ^| 

liiBoIublo     „                               1-68'               ^''■''             ■ 

100-00 

The  mineral  matters  corrospoiidiiig  to  ltX>  parts  of  tluH  jjeptoiie 
weigh  then  about  9  grm.s.  and  cotitaiii  two-tliirds  of  tlieir  weight 
of  jK>tas.siuni  pliospliil*  with  I'f»  grnis.  of  salt. 

I  liavc  ti'ietl  to  nouri.sli  yuiig  iminiuls  with  tliis  pre.|mrati()n. 
My  ohfwMviitioii.s  agree  willi  those  iiiado  liy  I'feifTer.  Provided 
th.'it  the  |>n)toi(l  mutters  Ijorrowed  from  thi.s  source  do  not  exceed 
tlie  tifth  part  of  the  quantity  of  albuminoids  in  the  total  ration, 
tlie  animals  proH[)cr  iKsttor  tlian  those  nn-eiving  the  small  doses 
of  ordinan»'  alimentary  atbuniinoids. 

Tlie  solution  of  mcnt  of  Leu  be  and  Rosenthal,  well  known  in 
Gerniiiny,  is  prepared  ia  the  following  manner:  To  1,(HK)  grms. 
of  lean  meat,  and  without  bune,  wo  add  a  litrt>  *)f  wattsr  aud'iti  cc. 
of  oflic'inal  hydrochloric  acid  ;  thi.s  mixture  is  placed  in  a  dosed 
ves-scl  of  ghiss  and  heatefl  forty-live  lioure  in  a  digester  at  ltH)°. 
Then  the  solid  parts  are  separated  and  pulverize<l  in  a  mortar  ; 
the  liquid  part  is  then  re-added  and  the  whole  again  lie^ted  for 
twelve  Injurs.  The  liquid  is  llien  neutralized  by  earlionate  of 
soda  and  finally  i.H  evaiKirated  to  a  thick  consistency  on  phite.s. 
Thus  a  sort  of  meat  soup  is  ohtaiiUMi  which  can  be  mixed  with 
broth  or  taken  in  sjwonfuls.  This  pieparation  contains  from  2 
to  5  [X'r  cent,  of  j»eplotw  and  9  to  11  yter  cent,  of  albumins 
and  soluble  gelatins. 

Other  analogous  industrial  preparations  are  thus  made,  mix- 
tures of  fresh  meat  juice,  partly  burnt  sugar  and  a  little  good 
wine  or  even  cognac. 

The  essences  and  juices  of  meat  prepared  in  England,  Cîermany 
and  America  (Fluid  meat.  Meut  juice,  Succtis  carnis,  Fluiil  bee], 
Liifuid  food,  etc.)  are  brands  well  known  to  the  medical  profession. 

Thestî  preparations,  in  general,  rather  agreeable  to  the  taste, 
contain  from  2  to  10  per  cent,  of  soluble  albuminoids  together 
with  the  other  components  of  meat  extract.  They  are  often 
supplemented  by  a  little  brandy,  and  are  only  essentially 
distinguished  by  their  high  prioea. 

The  true  pepUma  of  tneal  are  prepared  by  artificial  digestion 
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of  muscular  tiiwue,  citlieriii  li<)uid  slightly  hydrochloric,  tartaric 
or  citric  (one  to  four  thousimtUli  parts)  hy  nicatm  of  jwiiwiii  itr 
pa[>ain  (ytpsic  jjepknui)  ;  or  in  water  feehly  alkalized  h_\'  ciuboa- 
at«  of  Boda  in  contact  with  pig's  sweetbread  well  wnjijicd  and 
cut  uj)  after  the  addition  of  volatile  smtiseptics  (tn/p.sic  /ifi,t«iii«). 
Tfip  priKluct.s  of  thuvsp  diiToreiit  digestions  are  tlien  rujiidly  filteaxl 
througii  a  tstrainiitg  bag,  afterwards  evajMjrated  in  vacuo,  either 
to  a  dry  state  or  to  the  cimsi.stence  of  a  tliick  syrup.  Very 
oft«n  a  little  alcohol  is  added  to  these  preparations  as  a  pre- 
servative. 

Well  niado  |)ei)ti(n.s  (tfie  goinl  French  brands  are  excellent) 
ought  to  liave  only  a  feeble  odour  of  strong  glue  and  a  neutral  or 
slightly  bitter  taste.  Tlie  bitterness,  so  common  in  the^o  pre- 
parations, indicates  the  presence  of  more  or  less  dangcitnis  alka- 
loids. Those  which  are  obtained  with  paimin  or  pancreatinccm- 
tain  also  fairly  considerable  quantities  of  Icuoin  and  tyrosia; 
their  alcoholic  extract  reddens  diluted  jwrchloridc  of  iron.  Wo 
cannot  recommend  t!ie  preparations  whifii  are  advertised  as 
particularly  formed  of  juoiH'ptons,  j)rc[>arations  often  made  with 
butcher's  wast*,  the  o,sseia  i)f  iHine,  etc.,  and  which  in  dose.s  of  1 5  to 
20  grus.  cause  diarrhoea  and  fatigue,  or  nauseate  the  patient. 

Besides,  the  works  of  iîiintz  and  Pollitzer  have  shown  that 
albuimvses  and  pure  |)eptons  nourish,  for  equal  weight,  like  the 
albumins  from  whicii  they  come;  the  proiwptons  do  not  appear 
by  themselves  to  have  any  advantage.' 

Deitters,  confirming  the  exiMsriments  of  Voit  and  Maly,  estab- 
lishes that,  in  the  case  of  patients  put  into  a  state  of  nitrogenous 
equilibrium,  up  to  69  per  cent,  of  the  usual  albuminoids  borrowed 
from  meat,  can  be  replaced  by  their  weight  of  goodpeptons  with- 
out upsetting  the  nitrogenous  equilibrium.- 

It  is  not  possible  to  give  a  better  pi-oof  that  true  jieptons 
are  really  assimilated. 

'  PlUigrr'»  Anh.  Bd.   XXXVTI,  p.   301. 

'  Bcitrâge  lur  Lthre  vom  Staff wcchsd,  Bi>rliii,  1892. 
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POISONOUS   OB  DISSASKD    MEATS. 

MEAT  being  pro-emiiiently  tlie  nnxst  stimulating  nourisli- 
iiK>iit,  tlip  iiivigorfiting  fofxl  of  tlit>  working  rlans  and 
of  till'  rich,  it  lia.s  from  all  time  Ijcen  pr'i'.servi'd,  citluT  to  Ix^  coa- 
sintied  at  fuvourabk'  nioincnts  or  for  i-xporting  it  from  cuiintriea 
wliii'li  produi'o  it  in  excess  to  tlu>se  which  fiavc  not  enough. 

The  preservation  of  !iicat  Ls  obtained  by  different  nietluxis  ; 
the  principal  being  :  cookimj,  dessiration,  mltimj,  smokhuf, 
anli,sij).siji.  rrjriijcralion  mul  coitfjclulion  or  (rifjorificfilion. 

VVc  will  not  enlarge  on  other  methods  but  will  conline  ourselves 
only  to  show  their  results  wiien  necessary. 

Mriit.s  I'rr.tirvcd  Ijij  VtMikiwj.  The  ciiokinij  i>f  preserved  meat« 
is  done  in  closed  vessels,  generally  in  tin-platcil  utensils  from  250 
to  5tK)  cc.  ifi  capacity.  It  can  be  carried  out  in  two  ways  : — (n)  Tho 
meat  is  intriKlnced  raw  into  the  utensil  which  is  tilled  with  con- 
eentratt'd  Ixt^f  tea.  The  metal  cover  is  iuinietliatt^ly  soldered  on 
and  the  temperature  in  the  stewpan  kcjit  at  I  ID"  for  a  longer  or 
shorter  time  aci'ording  to  the  size  of  the  receivei-s.  It  is  then 
allowed  to  partially  cool,  the  tins  are  taken  from  the  stcwpan 
and  a  liole  Ls  immediately  pierced  in  the  cover  of  each  of  these, 
whence  the  warm  air  and  gas  eseajw.  It  oidy  remains  to  claso 
this  little  orilice  immitliatcly  by  a  droj)  of  solder,  then  to  finish 
the  cooking,  (fc)  The  meat  is  put  into  tins  after  having  been 
whitened  by  boiling,  that  is  to  say  boiled  .some  m<iments  with 
water  which  carries  off,  under  the  form  of  eoagulatetl  scum,  a 
jiart  of  it.s  .soluble  albuminoids  and  fat*<.  The  broth  llnis  obtained, 
iiltereil  and  concentrated,  serves  to  till  the  spjwe  left  in  t!ie  tin 
by  the  meat  alrea<ly  boiled  which  hits  been  put  into  it.  The 
cover  is  then  sfildered  externally  and  the  meat  submitted  to  a 
temperature  of  11.5'^  or  l:iO'^,  a  temjx'rature  which  should  bo 
maiittained  for  a  time  proportional  to  the  size  of  the  jar,  in  order 
that  the  heat  can  {lenetrate  the  entire  depth  of  the  mass  and 
destroy  all  the  germs  and  hurtful  fennents. 

Billancourt 'a  works  manufacture  in  this  way,  for  the  needs  of 

152 


^H 

^H 

^^^^H 

^^^^H 

V                               PRESERVt^D    MEATS                               ^^H 

the  army,  preserved  meati<  wliiuh  have  beea  heated  for  2^  hours         ^H 

at  120".    When  examined  three  years  after,  they  were  found  in  a         ^H 

perfect  state  of  preservation,  having  the  real  txlour  of  meat  cooked          ^H 

in  ita  gravy.     Except  for  the  uoii-sLstence  of  its  Htire  wliidi  lias         ^H 

dimini.shed,  these  preserved  meatH  Lave  all  the  (jualities  of  ordinary         ^H 

meat  cooked  in  water  and  all  itri  nutritive  value  (  Vaillard).                     ^H 

It  is  necessary  only  to  be  careful  that  at  the  time  of  filling  the         ^H 

tins,  the  meat  is  fresh  and  not  damaged.     In  thi.-<  case,  inde<Hl,          ^H 

^H      where  there  has  been  any  fermentation  bi'forc  cooking,  the  toxiim         ^^Ê 

^H     already  formed  cannot  bo  made  to  disappear,  and  although  »toril-   ^^^^| 

^H     ized,  tlie  food  will  reiriain  dangerous.                                                  ^^^^H 

^1         Here  are  a  few  analyses  of  these  preserved  meat«  :                        ^^^^| 

u 

Mutt  praiwrved  for  Uie 

Anuy  (knalyiis  ol  an 

entin  tlu). 

Pnttrrod 
BmC 

(Auitrtao). 

PraMnrad          UeatI                 ^H 

PBita 

BUUlMXHUt 

18M. 

Toulouoe, 
1807. 

S8-04 

22-14 

10-61 

1-28 

1-03 

(Ctalokgo). 

(ËUflîolll.                     ^H 

10-90               ^M 

^M 
100-00           ^1 

^     Wntor    .... 
Nitro^onoiis  matter 
Fat8        .... 
Extriictivies 
^\sh        .... 

63-06 

26-10 

8-64 

0-84 

1-30 

66-20 

20-03 

12-42 

0-37 

0-98 

61-35 

20-33 

90!) 

2-37 

0-60 

100-00 

lOO-OO 

10000 

10000 

A  kilogramme  of  preserved  meat,  including  juice,  corresponds         ^H 
toi  ..'*(K)  prms.  of  boned  fresh  nu'at.                                                                 ^H 

1,(XX»  grnis.  of  preserved  meat  generally  contains  750  to  800         ^H 
grms.  of  meat,  170  to  190  grms.  of  jellified  broth  and  30  to  70  grms.          ^M 
of  melted  fat.                                                                                                 ^H 

Under  favourable  conditions,  preserved  meat  ought  to  be  kept          ^H 
intact  for  five  to  ten  years.                                                                         ^H 

Every  tin  whicli  smells  the  least  bad  from  the  outride,  ought          ^H 
to  l)e  thrown  away.     The  broth  put  in  the  tin  sh<iuld    bo   very           ^H 
concentnited,  otherwi.se  it  will  liijuc^fy  and  become  turbid  and  give          ^H 
the  food  an  unap])eti7.iiig  iippearance.                                                            ^H 

The  analysis  of  the  tin  of  the  boxes  of  preserved  meat.s  hivs          ^H 
shown  that  it  sometimes  contains  a  little  leail  ;  it  Ls  the  same  and          ^H 
«i  forlUtri,  with  the  solderinj^s  wheiv  30  to  35  {K*r  cent,  of  the          ^H 
latU>r  metal  may  be  found.     The  soldering  ought  then  to  bo  done          ^H 
externally  and  should  never  at  any  point  come  in  (^otttact  with          ^H 
the  contents  of  the  box,  otherwise  a  little  of  the  poisonous  metal          ^H 
might  \ie  introduced  \nU)  the  food.     It  is  necessary  to  insist  that         ^H 
the  tinning  of  the  bo.xes  should  be  very  white  and  quite  bright.    It         ^H 
is  in  this  coae  free  from  lead.                                                                     ^^H 

De.asication. — Des^ie/Uioii  is  a  mothfKl  of  preserving  meat  which          ^H 
luu  been  practised  for  a  long  time  in  warm  countrieâ.     The  came        ^^Ê 

153                                                   ^^H 

DIET  AND  DIETETICS 


seem  or  tmajo  of  the  South  Americans,  tho  kclea  or  dried  meat 
of  tlio  Berbers  of  the  Suluira,  are  obtained  by  cutting  up  Iho  meat 
into  fine  thongs  and  exposing  it  to  liie  air  and  sun.  Tlie  anti- 
septic uetion  of  sunlight  is  wpH  known  ;  tho  meat  dries  without 
putrefying.  It  is*  tiie  same  witii  tiie  Hesh  of  fisli  :  the  inuritime 
populations  of  tiie  Nortli  of  Europe  readily  enough  €;at  tlie  flesh 
of  raw  iisli,  shghtJy  salted,  put  to  dry  on  the  yards  of  the  Jishing 
boats. 

Well  dried  meat  [julverizes  easily.  Powdered  mcat.s  introdueed 
into  iiiodiciue  for  the  Jiourislimont  of  ini'aiids,  eitpeeially  by 
M.  ifebuve,  are  of  ga^at  service  when,  suitably  prepared,  tiiey  liavc 
not  undergone  any  couiineneiiig  putrid  deterioration  or  rancidity 
of  their  fats.  Unfortnnalely  it  is  not  always  so.  tïoixl  meat 
powders  ought  to  wnietl  only  of  glue  and  roast  meat.  Tliose  which 
leave  a  bad  or  dtnibtful  odour  should  he  n'ject<.'d. 

We  can  ourselves  make  nu'at  powder  at  home  :  scrape  to  a 
|mlp  with  a  kriif<!  some  lean  meat  ;  dry  it  in  a  walvr-bath  on  a 
laige  metal  dish  slightly  inclined,  in  order  to  separate!  the  fat  wliich 
mclt-M,  antl  then  pulverixe  in  a  mortar  the  well  de.ssicated  matter. 
In  this  state  it  can  l)t>  added  tit  ditïerent  broths  and  paps,  niilka 
et«.  It  is  also  possible,  as  M.  Dcbove  docs,  to  force  the  powder 
down,  diluted  with  a  little  Vais  or  Vichy  wat*r. 

Aetroitling  to  ,1.  Koenig  the  average  j)ercentage  composition 
of  powdercil  beef  is  the  following  :  uxUer,  l()-!)9  ;  nlbuminoxds, 
()!)-5)(  ;  fatji,  5-84  ;  iMii-uitrtMjeiiotcs  organic  substances  U-42  ; 
minrnil  nuitlir.^,  13-25. 

The  i»iniiiiatn  of  the  North  Americans  and  travellers  in  the 
Polar  countrit^s  is  powdere<l  meat  saturated  with  fat  and  mixed 
with  salt,  pep]K'r  and  sugar.  It  is  the  fpt>d  wliieli  pos-sesses  the 
nm.vimurn  of  nutiitive  powder  in  the  least  hulk.  It  offers  very 
great  advantages  to  sailors,  explorers,  hunters,  etc.,  especially  in 
very  cold  countries. 

Salted  jl/ai/.f. — The  practii'e  of  suiting  consists  in  covering  the 
freuh  meat,  previously  cut  int<i  {juart*'rs,  with  a  strong  layer  of 
salt  generally  nii.xed  with  2  to  3  \kv  cent,  of  nitre,'  a  harmless 
sul)stance  in  these  weak  diwes,  and  which  has  the  ])ro[>erty  of 
prcvserving  in  tho  meat  its  fine  rod  colour.  The  muscular  libre 
toughens  while  absorbing  a  part  of  these  salts,  and  in  e.xeri^.ing 
about  a  thinl  of  its  weight  of  const  ituti  ve  water  which  carries  away 
with  it  a  small  quantity  of  alhuiuinoid  ande.xtraetive  matters. 

At  the  end  of  1(1  or  15  day.s,  the  meat  is  drawn  out  from  the 
partly  liipictied  brine,  thon  placed  in  casks  in  l)eds  separated 
by  layers  of  fresh  salts,  often  with  the  addition  of  spices  (laurel, 
juniper,  japper,  etc.). 

Here  are  some  comparative  anal3'ses  brought  to  100  parts  of 
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\ieel  and  pork — fresh  or  salted.     The  two  first  aro  by  Gérardin, 
tho  two  following  by  Mène,  the  two  last  by  M.  Balland. 

CoMrAnATive  Analysis  or  Fiuesh  and  Saxtkd  Meat. 


Bocf 
tradL 

8«lt 
Beef 

(from  the 

BHk). 

FraUi 
Pork. 

Salt 
totk 
((Tom 

OMk). 

8*lt 
Bacon 
raw. 

Tba 

lame 

alter 

oookiiif* 

Wat«>r 

Mimciilin.  i-i-lliilar  tiiMuo 
CVilU^jitiioui)  iiiat«n>tl   . 
AHmriiin       .... 

Flits 

Exlnii'tivcs 

Soluble  siilU     .      .      . 

Losaus 

76.90 

}  15-70 

2-26 
1-01 
206 
2-95 
0-13 

40-11 

24-82 

0-70 
0-18 
3-28 
21-07 
0-84 

60 
711 

10-76 
3-80 
8-28 

114 

62-68 

11-21 

2-63 

8-08 

8-68 

6-41 

32-40 

j  14-41 

40-29 
0-22 

}  1208 

28-80 

19-01 

48-22 
018 

3-79 

Phosphoric  acid  P*0* 

Tota   nitrogen 

Suit 

0-222 

3 

0-409 

0-618 

4-620 

11-516 



~~" 

■~~ 

z 

These  analyse»  prove  that  salted  meat,  richer  in  assintilalilr 
parts  aful  p«M)rcT  in  waU^r  than  llii-  non-saltt-d,  contains  altiu«t 
thf  whulo  total  of  till-  nutritive  rnat<^riaLs  <pf  frcsli  meat.  Novpr- 
tlu'less,  a  part  of  it.n  L'lcini'nt.s  Ls  j>as.scd  in(<i  the  briut',  (iiirlifularly 
a  little  aUniniin  and  some  extractive  inatt^'iK.  Fur  KKt  dry  part-s, 
natural  \h'v{  conlain.s  8-55,  Kalt  Ijeef  ()-44  only  of  llicse  latter. 
TliLs  olwervation  is  interesting  from  the  point  of  view  of  the 
alimentation  of  dilTcrent  invalids. 

1  ,(XH;>  jjarts  of  fresh  beef  yield  to  the  brine,  according  to  Erwixi 
and  Voit  : 

Water  .........  79-7  grtns. 

Coagiilubltf  ulbinnin     ......  2-4      „ 

Kxtriiotiviw 2-6      „ 

I'hnsphoric  aeid,  ospociully  in  tlie  fort»  of  i>ho8j)liato 

of  potnah      .......  0-4      „ 

and  absorb  42  jj;rms.  of  salt.     Tllt^re  passes  then  into  the  brine,  ' 
when;  the  meat  lies,  llie  tenth  of  it«  soluble  albuminoid  matters 
and  more  than  a  rjuartcr  of  its  extractives.     Finally,  the  salting 
carries  oflF  from  the  meat  scarcely  3  grms.  of  proteid  matters  per 
kilogramme  of  meat. 

Smoking. — Very  often  meat  is  smoked  and  salted  at  the  same 
time.  Smoking  or  smoke  dryimj  has  Ix-en  employotl  from  all  time 
by  hunters  and  trappers  as  well  as  in  the  households  of  workmen 
ai\d  bourgeois,  esjKJcially  in  wooded  countries.  In  America,  the 
first  pioneers  preserved  their  game  by  exposing  it,  in  quarters, 
to  the  smoke  of  their  camp  tires.  But  the  art  of  smoking  has 
been  particularly  brought  to  perfection  at  Hamburg.  The  beef 
and  smoked  hams  wliich  come  from  there  are  remarkably  pre- 
pared.    These    meats,   after  having  been   slightly    salted,    are 
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exposed  for  some  weeks  in  special  chambers  to  the  cooled  h  m  ok  o 
of  JiPiirths  where  slow  burning  lires  iuive  been  made  of  chips  and 
dried  braiiciies  of  oak,  fir,  pine,  birch  and  juniper.  They  are 
thuH  !*lowly  charged  with  creoHotc,  different  pyrogenous  essences 
and  pyruligticous  acid,  brought  l»y  tlie  .smoke.  Tliey  dry  a  little, 
become  imputrescible,  always  preserving  a  part  of  their  red  colour 
and  elîistieity,  and  acquire  an  agreeable  savour,  whilst  keeping 
all  tlieir  nutritive  value. 

Here  are  .some  comparative  analyses  borrowed  from  Mène  and 
Kocnig  (3rd  analysis)  of  fresh  and  smoked  hams  : 


rrahUftm. 

Haiu 

smoked  «nd 

ulted.' 

69-72 
12-61 1 

o-ut  •■^■"' 

3-30 
8-11 

7-08 

Smoked  Hum 
UgbUy  ult«l. 

Water 09-0 

Miirtciiliii  mill  inauluble  albuminoid       7-1   '\ 

luivUirialrt                                                          '.20-07 
Suluhlo  iill)nrniiu)i(l  iniiUirinlrt  ^       .       3-8    1 
CollagutioiJH  micl  wtisto  luatoriuln    .    '  10-1)7.1 

Fatty  lautoriul» 1    8-28 

Nnn-nitrogonoua  inatoriaU  ...    1     — 
Mineral  salt» 1-U 

28-11 

24-74 

3U-45 

0-16 

10-54 

It  is  seen  that  owing  to  the  de.s.sieation  undergone  by  the  salted 
and  smoked  meats,  the  albuminoid  nuitt<'i-s  have  increa-sed  from 
about  6  ]ier  cent,  in  jiroportion  to  the  fresh  rnetit<*.  The 
assiinilability  of  these  substances  and  their  digestibiUty  by  the 
stomach  does  not  ajijiear  to  l>e  sensibly  modified,  an  important 
statement  which  we  shall  make  use  of  later  on  for  the  prepara- 
tion of  régimes. 

Lorraine,  and  e.sjH'cially  Holland  and  tJermanv,  manufa<'turo 
sausages,  black  pudtliiigs,  saUisages  called  "  aux  pois  "'  sau-sagos 
with  chojuM'd  pork  itr  other  meats,  sometimes  with  giblct.s  and 
waste  of  meat,  to  which  vegetable  or  cereal  meals  are  often  rnhh-d. 
These  preparations  are  generally  salt^ed,  smoked  and  very  spiced. 
Naturally  their  cf)nipositii>n  and  nutritive  value  are  very  variable. 

The  fiillowing  are  a  few  of  the  best  known  analyses  taken 
fmni  Koenig  : 


Pork 

Kraukfort 

WMtphiUU 

"Aux  iKiti" 

Saiuagc. 

SsuMge. 

j       teOMce. 

Saiuaijc. 

Albumini 

27-8 

11-7 

22-8 
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Fata       .      .      . 

39-9 

39-« 

11-4 

39-5 

Corbo-hydratea 

S-1 

2-3 

1  — 

29-4 

Aah        ... 

7-0 

3-7 

f7-2 

9-2 

Water    .     .     . 

20-8 

42-8 

S8-6 

00 

'  Reiiiorkiibly  loan  hoins,  or  onalysea  of  the  very  lean  part*  of  ham. 
>  Soluble  in  water  with  the  addition  of  ti^o  hydrochloric  acid. 
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Antiseptic  Treatment. — The  jîreservation  of  moat  by  anti- 
septics otlier  than  smoke,  does  not  yet  seem  to  have  given  quite 
satisfactory  results. 

Creosote  and  carbonic  acid  communicate  a  special  taste  to 
meat.s  recallinf»  that  of  smoked  meats,  but  more  insipid  and 
especially  more  disapti-eeable  to  many  jM-rsons. 

The  ii.se fif  salicylic  ai-id  has  l)een  fnihidden  in  France  (Circular 
of  the  Minister  of  Agriculture  and  (Vimmcrcc,  February  7,  1881) 
because  this  agent  is  not  toleratctl  by  all  stomachs,  nor  always 
easily  escretetl  by  the  kidneys  :  in  dases  where  it  is  advantage- 
ou.sly  employed  to  prc.scrve  meat,  some  accidents  have  occurred. 

Borax  in  solution  has  been  ifjected  for  the  same  rea-i^on  and 
also  iK-cause  it  sometimes  contains  lead.  A  trial  ha-s  l)een  made 
to  powder  meat,  by  means  of  bellows,  with  a  mixture  called 
presertxttion  stilt  cornposetl  of  KXl  parts  bora.v  and  (1-25  part>H 
of  salt. 

Fonnol  possesses  a  very  powerful  antiseptic  action,  but  its 
conibltjation,  even  in  a  very  feeble  proportion,  with  the  albumin- 
oids, renders  these  latter  indigesf  iiilc  or  very'diHicult  to  digr'st. 

.\n  attempt  liiis  In-on  ma^le  to  j>n"serve  meat  in  an  atmosphere 
of  sulphurous  acid,  or  to  render  it  inrputre.'icible  by  the  addition 
of  alkaline  bisulphates.  These  bisulphatcs  alter  its  fibre.  The 
composition  of  meat  thus  treated  is  sensibly  nuHliticd  by  contact 
with  an  anti.sej)tic  (A.  Riche  ;    Ma.>;son,  publisher,  1897). 

In  England,  Scollay  and  afterwarils  Gamgee  have  proposed  to 
inject  into  the  veins  of  the  animal  carbon  mono.xideimmetliately 
after  its  deatli,  or  to  asphyxiate  it  by  this  gas.  In  the  latter  case, 
the  cut  up  meat  Ls  afterwards  left  for  eipiit  days  in  contact  with 
this  same  carlmn  monoxide  wiiir'li  has  l»een  mixed  with  sul[)lHn-i(* 
acid.  rcx)king  afterwaitls  removes  tliese  antiseptic  gases  from 
the  meat  which  has  now  become  imputrescible. 

The  only  practical  means  up  to  the  present  of  j)rcserving  meats 
by  anti.sej)8is  consists  of  salting  them,  exposing  tlicm  to  smoke 
or  to  very  strong  spicea. 

Refrigeration  and  Congelation. — Tlic  last  process  and  the  best 
to  preserve  meat  is  the  action  of  cold.  Different  from  the  pre- 
ceding preserved  meats,  whicli  iilways  end  by  prmlucing  satiety 
or  of  which  the  savour  is  nuKlified  by  salting  ttr  smoking,  spices, 
ete.,  refrigerated  or  eotifjfnlrtl  meats  keep  abnost  in  the  state  in 
which  they  were  at  the  moment  when  tiie  animal  was  killed. 
They  may  entirely  replace  ordinary  meat. 

Tlie  preservatiftn  of  meat  by  cold  has  been  in  u.se  for  a  long  time, 
but  it  is  necessary  to  distinguish  between  meat  simply  refrigerated 
and  frozen  meat. 

In  refrigeration  meata  are  preserved  in  a  cool  chamber  towards 
0°  C.  They  can  only  be  kept  thus  with  advantage  during  one 
or  two  months  at  tlie  most. 
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III  an  interesting  report  made  to  tlie  Academy  of  Science  on 
tlie  methods  of  Tellier  for  the  preservation  of  moat  hy  refrigeralion, 
Boiiley,  in  1874,  wrote':  "It  is  not  necessary  that  the  cold 
.eliaiiiber  where  the  meat  is  preserved  bo  rigorously  maintained 
at  0°  C.  Experience  lias  proved  that  tlie  temperature  may  oscillate 
hotween  +  3'  and  —  2'^  C.  The  large  pieces  can  remain  quite 
as  Miui'fi  imputrescent  in  the  freezing  chamber  as  the  medium  or 
little  pieces.  .  .  .  The  duration  of  the  preservation  of  organic 
tii;itter  in  the  cold  chamt)er  can  be  consithred  ns  indffinite  from 
thp  point  of  view  of  pulrescibility,  hut  it  is  not  «(uite  the  same  from 
tJic  comestible  point  of  view.  In  proportion  as  the  time  of  pre- 
servation is  prolonged,  the  tenderness  of  the  meat  is  increiused 
gradually  and,  towards  the  end  of  the  second  month,  their  savour 
gives  place  to  a  sensation  which  reminds  one  of  fatty  matt«r 
(p.  743)." 

These  observations  by  Bouley  have  been  confirmed  by  Poggialo 
and  by  the  Technical  Commission  charged,  in  1889-9(),  by  the 
Minister  of  War,  to  study  tfie  best  conditions  of  preserving  meat 
«lestincil  for  the  rcvictualling  of  the  troops  and  entrenchetl  camps. 
Not  only  does  the  refrigerat<'d  meat  griulually  change  in  tast*,  but 
a«  sfjon  îis  it  is  no  longer  maintiiituîd  at  2^  or  3"  C  in  the  onlinary 
air,  it  l«>conies  covered  with  mould  ;  and  in  dry  air,  it  becotnes 
smoked,  dried  uji  and  blackened. 

Things  happen  r>thervvi.se  if,  fus  is  done  in  the  large  .American 
establishments  of  La  Plata  or  the  Argentine  Republic,  the  meat, 
a.s  s(H)n  a«  the  animal  is  killed  and  cut  up,  is  carried  into  chaniliers 
maintainwl  at  —  10"  or  —  12'^  V.  Those  meats,  after  having 
been  rapidly  frozen  to  the  centre,  are  quickly  |)laccd  in  freezing 
chambers  at  —  5^  C.  Practically,  in  these  conditions,  tliey  pre- 
serve all  their  (jualities  ;  after  six  months  or  more,  when  they  are 
allowed  to  thaw  slowly  in  the  air,  they  again  take  on  a  bright  red 
look,  tbeela-sticity  and  nearly  the  same  taste  that  they  luul  at  the 
time  of  their  introduction  into  the  refrigerating  chamber.  To-day, 
thanks  to  this  industry,  the  pampas  of  South  America,  Australia 
and  New  Zealand  provide  Europe  with  a  part  of  the  supplement- 
ary meat  which  is  necessary  to  it,  and  in  a  very  satisfactory  way. 
In  1894  England  alone  received  from  America  833, (XW  cwt.  of 
mutton  ami  Ijeef  thus  refrigerated  and  almost  as  much  from  her 
coloin'es  .Ait.stralia  and  New  Zealand.  In  France  the  importation 
of  these  prfHlucts  does  not  yet  exceed  25,(K)()  metric  cwts. 

It  is  scarcely  probable  that  the  freezing  and  pn'servatitm  of 
these  meats  sensibly  nitxlities  their  composition,  except  in  making 
them  lo.se  a  little  water  or  perhajw  in  allowing  their  soluble  fer- 
ments to  act  slowly  on  the  muscular  fibre.  In  onler  to  satisfy 
myself,  however,  and  to  reply  Ut  the   (juestiona  raised  from  the 
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point  of  view  of  public  health  on  the  employment  of  this  meat,  as 
well  as  on  the  attempts  to  introduce  this  valuable  food  into  the 
victualling  of  camps  in  time  of  war,  I  have  mode  a  comparative 
analysis  of  mutton  and  beef  fresh  on  the  one  hand,  and  frozen, 
for  eight  to  nine  months,  on  the  other.     Here  are  the  results  : 

COXPAIIISON   BETWEEN   FbESH    Am>    FROZEN   MeAT. 


ComiMaltloo  for  100  parta. 


Water 

Qlobulina    with    a    little    albumin 

cdrresponding  to  the  part  of  the 

tneat  soliiblo  in  water 

Poptoiioa 

Myi^xin 

Myoatroin 

Inili|;r<«tibln       inattora      (keratins, 

olimtinH) 
Extnwtivo»,  fermenta,  leiicomainoa 

rjlycogena 

Fata  and  pholefltorins  .... 
Soluble  mineral  aalta  .... 
Insoluble     „  „       .      .      .      . 

ToUl 


Fmh 

Mutton 

Caliouldsr) 


74-92 
3-32 


1-33 
8-31 
4-49 

0-80 

0.40 
0-40 
6-23 
0-60 
0-65 


100-52 


Frtixon 

Mutton 

(sbnulder 

•»-»•). 

73-6fl 
2-14 


1-29 

10-33 

404 

0-76 

0-9J> 
003 
5-38 
0-53 
0-44 


100-24 


Frwh 

B«ef 

(rnnip 

■teak). 


FrozflO 
I      Beef 
(6-0  rno*. 
■t  -6*). 


74-75 
3-06 


2-24 

10-90 

4-30 

0-24 

0-97 
0-38 
1-98 
0-65 
0-44 


73-90 
200 


2-50 
9-29 
0-41 
0-04 

1-01 
0-10 
2-04 
0-47 
0-44 


99-90 


100-02 


Further,  for  100  grms.  of  these  two  kinds  of  meats,  I  have 
found  : 


k 

FnaliMeat. 

FiouoUott. 

p 

Mutton. 

5-84 

BmiT. 

MattOB. 

Bear. 

Dry  extract  of  parts  soluble  in  coUl  water  , 

0-92 

5-34 

6-99 

Dry  extract  after  ooajçulntion   by  boat  of 

2-52 

3-80 

3-20 

4-50 

the  albumins  and  globulins 

Dry  extract  of  broth  obtained  by  ebullition 

3-37 

3-()« 

3-62 

4-17 

(ti  hrs.)  of  meat  minced  with  an  exccaa  of 

water 

Oolatinizable  parts  of  the  moat  by  heating 

2-72 

2-60 

209 

•15 

at  1 1.')"  the  residue  iiuMiluble  in  water 

Nucleim'c  acids 

0-50 

0-44 

0-691 

0-flO 

IVnUK-inK   matters   of   meat    calculated   in 

0-191 

0-24 

0-171 

0-1 

Clucciae 

The  resnitfl  from  the  whole  of  these  determinations  are  : — 
1st.  Meats  frozen  and  preserved  for  some  months  from  3°  to 
5°  contain  ab<^>ut  1  per  cotit.  of  water  less  than  the  good  butcher's 
meat  of  our  country  left  oue  to  two  days  in  the  open  air. 
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2n(l.  In  100  parts  in  weight  of  tlieso  frozen  mcate  we  find  for! 
the  total  of  digestible  albuminoids  : 


Solnbis  Puti. 


IbmIbUs  PMrta. 


For  mutton 
For  ixM'f  . 


3-13 
C-25 


18-27 
1670 


ToUI. 

18-70 
20-95 


The  assimilable  nlbuminoidfl  are  a  little  more  increased  in  these 

me-ats  than  in  fresh  meat*  : 


FrnhMaat. 

Vtotm  HaL 

Mutton 

Beef 

17-46 

20-5ft 

18-70 
2085 

^itl.  Fiir  from  hfing  more  gelatinons  than  fresh  meat,  as  has 
been  stftte<l,  the  eongenled  meiits  iire  rather  a  little  leas, 

4tli.  As  to  eomposition  and  weight,  the  fat  mattt'rs  are  equal 
in  the  fre.sh  and  frozen  meats  :  hut  in  the  latter,  tliey  take  a  alight 
taat^>  of  tallow,  which  allow.s  the.se  meatus  often  to  he  reeognized 
even  after  roasting. 

fjtii.  The  extractive  matt^ers  are  not  sensibly  more  abundant 
in  the  frozen  meat,  glyeogen  e.xeeplt-cl.  Bnt  this  latter  seems  to 
disappear  little  by  little  during  pre.servation. 

lith.  (\>ntrary  to  that  which  one  would  have  feared  from  a 
gradiuil  and  slow  alteration  of  the  albuminoid  matters  by  the 
natural  ferments  of  the  lisHue.'^,  the  leueomairu's  projiortioned  to 
the  state  of  jihospiiomolybdati's  (allowance  being  made  for  the 
peptones),  have  been  slightly  less  abundant  in  the  frozen  meat 
tliaiï  in  the  natural  uu'at. 

7tli.  The  pejitonized  parts  of  the.se  meats  have  not  sensibly 
varied  during  freezing  ; 


peptones  in  100  parti  of  Moat. 

rroieo  MMt. 

Fnwh  Unt. 

Mutton 

1-33 
2-24 

1-20 

Beef   . 

2-60 

Sth.  Wlien,  before  consuming  it,  this  meat  isallowefl  to  reach 
the  ordinaty  temperature,  it  produces  there,  luuler  the  action  nf 
its  own  ferments,  a  fairly  rapid  partial  peptonization  which  con- 
tributes to  the  formation  of  an  exudation  more  abundant  than 
that  protlueed  by  fresh  meat  ;  this  bo-s  led  to  the  belief  thai 
frozen  nu-at  has  a  greater  jKiwerof  alterability  or  putrescibility. 
It  ia  supiKise»!  that  by  the  act  of  freezing  the  cells  of  the  fibre 
break  and  allow,  at  the  moment  of  thawing,  their  contained  liquid 

l6o 


4 


A 


■  MEATS    FROM    DISEASED   ANDIALS 

to  run  out.  Tlik  is  quite  an  erroneous  opinion.  Dr.  LetuUe, 
who  has  made,  in  the  refrigerating  chamber  itself,  a  eareful  miero- 
Bcopic  examination  of  the  sections  of  liie  muscular  fibre  thus  con- 
gealed, has  stilted  that  it  is  perfectly  intact,  and  that  one  does 
not  see  in  it  either  ice  crystals  or  lacerations  of  the  fibre  of  any 
kind. 

9th.  The  flavour  of  frozen  meat,  when  it  is  cooked,  differs  by 
a  slight  taste  of  burnt  fat  from  that  of  ordinary  meat.  Boiled 
frozen  meat  is  excellent  and  difficult  to  di.stingui.sh  from  ordinary 
meat. 

loth.  Finally,  I  am  sure  that  the  digestibility  of  these  meats 
by  the  gastric  juice  of  the  dog,  or  by  a  mixture  of  active  pep.'*in 
and  hydrochloric  acid  in  a  thousandth  part,  Ls  identical  with  that 
of  natural  meatus. 

As  for  their  preservation, a  slice  of  natural  Ix'cf  left  in  free  air 
at  12^  U>  18"  in  the  spring  remained  198  hours  without  any  dis- 
agreeable cKlour  ;  a  similar  slice  of  frozen  meat  acquired  the  odour 
of  tainted  meat  at  the  ctid  of  92  hours  ordy.  But  there  is  a  great 
gap  between  this  and  the  a«.sertion  so  often  expressed  that  frozen 
meats  putrefy  immediately  after  being  thaivcd.  As  a  matter  of 
fact,  these  meats  can  remain  several  daj's  in  the  air,  be  loaded  in 
wagons,  transported  jwll-mell  over  several  hundred  kilometres, 
even  in  summer,'  without  any  signs  of  putrefaction  appearing. 

It  was  important  to  establish  these  different  facts  from  the 
jKjint  of  view  of  the  practical  use  of  these  meats,  especially  by  the 
army,  their  transport  by  rail  over  Icing  distances  from  the  places 
where  they  were  frozen  and  stored,  their  consumption  only  at  the 
end  of  several  days,  and  the  possibility  of  provisioning  forts  with 
them.  Tliesc  verifications  are  the  cliief  result  and  origin  of  the 
long  work  that  I  have  carried  out  on  this  subject  and  which  I  have 
rapidly  recapitulated.' 

MEATS    FROM    DISEASED    ANIMALS. — POISONOUS   MEATS. 

The  meats  of  animals  afHieted  with  infectious  diseases  can 
transmit  these  diseases  if  the  mouth  and  digestive  tube  of  the 
|)er9oiLs  consuming  them  are  not  healthy,  and  esi^ecially  if  these 
meats  are  not  well  cooketl.  But,  strangely  enough,  experience 
has  shown  that  it  is  pos.sible  to  eat  almost  with  impunity  the 
cooked  flesh  of  mad  animals  (  Decroix)  and  those  suffering  from 
glanders,  typhus,  tuberculosis  (Bollinger)  without  contracting 
these  diseases.  It  naturally  constitutes  a  defective  and  even 
dangerous  alimentation  if  care  ha«  not  been  taken  to  t/iorougfJy 
well  cook  the  meat,  above  all,  to  have  it  well  boiled  ;  but  if  this  pre- 

•  Provided  tliat  they  are  transported  in  Urge  quantities  at  a  time  and 
^directly  after  thc-y  are  tiiken  from  the  refrigerating  room. 
B    *  8m  my  memoir  on  "  Freah  and   Frozen  Alimentary  Meats"  in  Kevue 
Wd"  hyçiine  de  Vallin:  April  and  May  1897. 

l6l  M 


DIET  AND  DIETETICS 

caution  is  taken,  the  consumption  of  tliese  meats  ia  not  as  a  rule 
followed  by  accidents. 

Animals  affected  with  carbuncles  have  often  been  eaten  during 
famine,  and  the  spores  of  the  bacteria,  which  are  nevertheloss 
remarkably  resisting,  have  very  rarely  tmnsniittf<l  the  carbuncle, 
because  these  spores  are  only  Jirtxiuced  after  the  death  of  the 
animal  in  the  parts  exposed  to  ific  air,  where  the  action  of  heat  is 
then  generally  sufficient  to  kill  them. 

The  meat  of  animals  afflictetl  with  typhus  or  jwst  Ls  tainted, 
flabby,  brownish  and  damp.  Even  after  well  cooking,  it  evi- 
dently seems  wiser  to  avoid  it.     It  is  the  same  with  the  flesh  of 


Head  and  tiooks  of  tlio 
l>uthri»('c'phrtlufl. 


Trichina  encysted  in  tho 
muscular  t< undies. 


Fic.    4. 


overdriven  animal.H.  thase  slaughtered  in  a  state  of  fever  or  niad- 
ness.  They  taste  doubtful  and  cause  diarrhoea  and  sometimes 
provoke  jroisoning. 

Aclinomycosic  meats  must  also  be  avoided  ;  tho.se  which  contain, 
as  often  happens  in  pork,  cysticerci  or  trichina;  (Fig.  4,  on  the  right). 
Pike,  salmon,  fresh  water  herring,  lote  in  certain  regions  (Lakes 
of  Geneva,  .Annecy,  etc.)  also  contain  cysticerci  and  produce 
special  toenia  (Fig.  4.  on  the  left). 

The  meats  whidi  have  begun  to  turn  putrid  are  particularly 
unhealthy.  They  then  not  only  contain  very  venomous  ptomaines 
(collidin,  hydrtK-ollidin,  cholin,  neurin,  tetra  and  penta-methylene 
diamines),  but  aLso  to.xic  albuminoids  or  toxins  whose  action  on 
the  digestive  tube  cau.ses, sometimes  at  the  end  of  tw<i  or  three 
days  only,  serious  enteriti.s  which  often  proves  fatal  (B<jtulisme). 

The  meats  of  very  young  animals  may  sometimes  act  as  purga- 
tives. 
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MEATS  or  WILD  MAMMALS — MEATS  OF  BIRDS — INTERNAL  OBOANS 
AND    BLOOD — FISH 


ALIMENTS    FURNISHED   BY   THE   INVERTEBRATES. 

AJEATS  of  Wild  Mamtnal«.  — The  bare,  rabbit,  deer,  wild 
boar,  etc.,  provide  us  with  a  certain  contingent  of  aliment- 
ary meat.s.  In  general,  the  fle.sh  of  wild  aniiiinls  is  more  indigest- 
ible than  that  of  the  animals  of  the  shamble-s,  less  fat  and  stronger 
in  taste.  Thestraining  of  the  animal  when  it  hax  been  hunted 
before  its  death,  and  the  non-e.xtravasatiun  of  its  blood  are  condi- 
tions which  essentially  modify  the  tastes  of  these  meats.  Tiiey 
are  often  more  savoury,  richer  in  extract,  more  stimulating, 
more  coloured,  harder  to  the  teeth,  generally  more  difficult  to 
digest  than  butcher's  meat,  even  when  it  is  made  tender  by  keejiing 
it  and  allowing  it  to  get  high  or  pickling  it.  Game  constitutes 
then  an  exceptional  alimentation,  very  stimulating  for  people — 
healthy  or  otherwise.  It  is  liable  to  cause  intestinal  troubles^ 
cutaneous  eruptions,  hepatic  and  renal  congestions,  et«.  ■ 

We  have  given  (p.   115)  some  analyses  of  these  meats.  ■ 

Meals  provided  by  Birds. — The  flesh  of  birds  of  the  poultry  yard, 
the  fowl,  turkey,  guinea-fowl,  pigeon,  duck  and  goose,  placing 
them  in  the  order  of  their  dec-reasing  digestibility,  contribute  in 
a  sensible  degree  to  our  ordinary  alimentation.  Pigeon  consti- 
tutes a  heating  nourishment  ;  its  meat  is  rich  in  e.xtract,  in  phos- 
piioric  bixlies,  in  principle»  furnishing  uric  derivatives.  Duck 
jiroduces  a  very  variable  Hesh  according  to  the  kind. 
Wild  duck  often  furnishes  an  abundant  and  odorous  fat  with 
sometimes  an  unpleasant  fishy  taste.  Goose  is  tough  except 
when  young. 

Here  are  some  summary  analyses  of  these  bird  meats  ;  the 
three  first  are  due  to  Von  Bibra.  In  the  two  others,  due  to  M. 
Balland,  the  composition  of  goose  flesh  before  and  after  roasting 
has  been  set  forth  : 
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MiiRcutar    fibre,    veaaela, 

t4>n(l<)ns,   etc. 
Soluble  olbuniinoidij  . 
Collagenoim  mattora         i 
Extractive        „  I 

Fate 

Water  and  losses  . 

Ash 


Fowl 


16-50 

3-00 

2-60 

very 

variable 

77-30 


Wild  Duck. 


17-68 

2-68 
1-23 
4-12 
2-53 

71-76 


Pigeon. 

17-00  1 

4-50  / 
2-50 
variable 

7600 


'"  HOOK.        Qoo^ 


14-24 

0-58 
18-85 


26-82 

304 
17-29 


66-00     I    51-90 
0-33     I      0-95 


I  have  given  other  analyses  of  these  meats  (goose,  turkey, 
partridge  and  tiiriish)  in  the  general  table  on  p.  115. 

White,  Red  and  BUick  MeaUt. — We  often  classify  the  meats  in 
white,  re/i  and  hlork  groups  and  wo  admit  a  -priori  tfiat  the  white 
lire  lighter  to  the  «toniaeii  ;  the  hlack  are  more  exciting  and  more 
diflicult  to  digest.  In  reality,  white  meats  (galliiiat'ean,  veal, 
venison,  lanih  and  lisli)  are  most  often  less  sucfidcnt  llian  the 
hlafk  meats  of  wild  animals,  wliirh  above  all  owe  their  deep 
colour  to  the  fact  that  they  have  not  lost  their  blood  the  inomcnt 
they  have  died.  Hut  certain  white  meats,  those  of  veal,  venison, 
rahhit,  for  example,  are  more  difficult  to  digest  than  the  red  meats 
of  beef  or  nnitton,  at  least  where  there  is  an  equal  (juantity  of 
fat.  White  meats  contain  nearly  as  much  extractive  material, 
and  some,  in  spite  of  their  colour  (rahhit,  veal,  vcni.son,  pigeon) 
are  very  rich  in  nuclein.'!  and  jiroduce  more  uric  acid  than  the  red 
meats,  if  not  more  than  the  black.  Besides,  the  same  iinimal,  the 
rahhit  or  fowl,  fr>r  exam]ile,  furnishes  white  or  red  meat  accord- 
ing to  its  various  parts.  The  relation  claimed  between  tlie  colour 
of  the  meats  and  their  digestibility  is  (hen  very  arbitrary.  Save 
for  wild  animals,  whose  moats  are  more  charged  with  extract, 
more  stringy,  less  rich  in  fat,  more  exciting,  more  savoury,  and 
aniongst  whom  the  blood  is  nut  extravasated  at  the  moment  of 
death,  more  or  less  colouration  of  the  meat  is  not  a  sign  of  its 
leaser  or  its  greater  digestibility. 


4 


l.\TERN.\I.   ORGANS. 

Warm  blooded  animals  provide  for  our  alimentation,  besides 
their  muscular  tissue,  various  accessory  part.s  which  we  include 
under  the  general  term  of  internal  organs.  Some  are  almost 
entirely  muscular,  sucli  as  the  heart;  others  differ  more  or 
less  from  meat  in  their  com])osition,  such  as  the  liver,  lungs, 
cerebral  tissue,  etc.  Some  practical  indications  on  these  acces- 
sory aliments  of  animal  origin  will  he  of  some  u.sc  here. 

The  Iliarl. — It  is  a  fibrous  meal,  of  mediocre  taste  but  very 
nutritious  and  furnishes  an  excellent  br(>th.     Here  is  given  the 
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Ivcroge  percentage  eompositioii  in  n-laliun  t<i  tlic  meat  taken 
from    the   same    animal  : 


Nerve»,  tentlnnA,  fibres  . 

Albuminous  luntter»  boI- 
iiUle  in  wator  iioiiliiliitod 
with  HCl  (1  ill  IINJO) 

CoUa^noiu)  imttton  . 

Fatty  matters 

Mineral  salts  . 

Water 


MMtbom 

Upper  Cut 

utBoef. 


8- 18 
'2Ti 


e-io 

i>-UO 

•200 

71-40 


Heart  of 
Same  Ox. 


1710, 
2-42 


8-86 

2-30 

0-57 

68-75 


Beait  ot  Ox 

(averace). 


19-eo 

13-7 
0-88 
56-7 


Heart  ot 

Sheep 

(averaie). 


17-05 

5-73 
0-»l 
751 


These  analyses  show  the  excess  of  fibre,  tendons,  etc.,  found  in 
cardiac  niu.sclc  ;  its  poorness  in  fatty  material  and  salts  ;  its  rich- 
ness in  C()lhi)ienuus  substances  liqupfiable  by  boiling  in  water. 
The  heart  is  ricli  also  in  jjlycogen  and  nucleins. 

The  Spleen. — The  He.sii  of  the  sjileen  is  very  little  sought  after. 
Its  mean  comjwsition  is,  accoriling  to  Kœnig  : 


Beef. 

Pork. 

Kitrogenuus  matters 

Fatty  matters 

Non-tiitrugenotiB  matters    . 

Ash 

Water 

l»-87 
2-55 
017 
1-70 

75-71 

15-67 
5-83 
2-84 
1-42 

75-24 

The  assimilable  portion  of  this  organ  is  provided  chiefly  by 
the  globulins  and  nucleo-albumins  ;  one  of  them  is  very  ferru- 
ginous. The  hxise  framework  of  the  spleen  is  filled  with  close 
malpigliian  corpuscles  containing  white  and  retl  globules  in  the 
process  of  transformation,  accompanied  by  numerous  extractive 
materials — sarcin,  guanin,  xanthin,  lecithins,  tyrosin,  leucin,  cho- 
lesterin,  etc.     In  conclusion  tliis  fk-sli  is  only  a  very  batl  aliment. 

Kidneyt). — Their  flesh  is  excellent  when  they  come  from  very 
young  herbivorous  animals  :  but  these  organs  are  bad  when  they 
come  from  old  or  carnivorous  animals.  In  the  first  case  they 
constitute  a  very  nourishing  aliment  and  easy  to  digest.  Gott- 
walt  '  has  found  there  1  to  1'5  per  cent,  of  serin  ;  8  to  9  per  cent, 
of  globulins  and  nucleo-albumiiLs  ;  r5percent.  of  asortof  casein  ; 
4  to  5'5  per  cent  of  collagenous  and  undetermined  substances. 
Sarcin  has  also  been  traced  in  it  (0  068  per  cent.),  as  well  as 
inosit,  taurin,  a  little  cystin,  lecithins,  etc. 


Zeiuch.  phyoiol.  Chrm.  t.  IV,  p.  431. 
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Here  is  the  composition  nf  the  kidney»  of  some  comestible 
aniiuak  : 


Ve»L 

MoUoo. 

Pork. 

Nitro^noua  substancM      .... 
Fate   .... 

22-13 

2-77 

1-25 
72-86 

16-56 
3-33 
0-21 
1-30 

78-61 

18- U 
6-69 

Non-nitrogenou8  extniotive     . 
Ash    ...      . 

0-97^ 

Water 

7420^ 

The  Liver. — This  is  a  good  aliment  if  it  is  taken  from  young  and 
liealtJiy  animals  ;  but  it  needs  sufficient  cooking  to  destroy 
the  infectious  germs  wliicli  it  may  contain.  In  it  are  found 
ajieoitic  soluble  proteids,  coagulable  at  45°,  50°  and  bQ"  ;  a 
kind  of  myosin,  a  globulin  :  a  nudco-albumin  coagulable  at  70  to 
71  "  ;  some  savoury  and  pbo.spliorated  fat«  and  lecithins  which, 
in /oiV^niscan  exceed  30  percent,  of  the  total  weight  of  the  orgjin  ; 
finally  glycogen,  varying  in  proportion  according  to  the  mode  of 
alimentation  and  the  race  of  the  animal,  from  I  to  16  i>er  cent. 
Liver  contains  tiesides  a  ferruginous  {>ignient.  Iiematogen.  rela- 
tively abundant  in  the  case  of  new  horn  animals.^  The  liver 
of  young  animals  is  also  e.'isily  assimilable  and  as  nutritive  as 
meat. 

Here  is  the  jXTcentage  composition  of  .liver  ac^cording  to 
Von  Bibra: 


BMt. 

Teal. 

Mattoa. 

PWk. 

Water 

Insoluble  parts     . 
Soluble  Hllmtnins 
Collagonoiis  matters  . 
Fatty  matters 
Extractive  matters   . 
Mineral  matters   .      . 

71-4 
11-3 
2-4  1 
6-3, 
3-3 
4-9 
1-0 

72-80            09-25 

17-60             18-18 

2-39               S-24 
6-47               6-20 
1-68              113 

7Me 

18-61 
8-32 

1-91 

The  mineral  matters  of  liver  are  especially  rich  in  phosphates 
of  potash  and  soda. 

Lungs. — The  lung  (commonly  called  "  lights  ")  is  a  very  little 
esteemed  food,  although  fairly  nutritive.  It  contains  in  the  case 
of  beef  and  mutton  from  8  to  15  per  cent,  of  nitrogenous 
materials,  partly  assimilable,  formed  especially  of  cartilage,  elastin, 
mucin,  keratin,  with  leucin,  t-aurin,  guanin  and  uric  acid,  etc.,  in 
which  this  parenchyma  is  very  rich.     These  substances  greatly 


>  CalTs  liver  contains  0-18  grms.  per  cent,  of  iron  at  birth,  and  only 
0-032  gnns.  after  some  weeks. 

1 66 


INTERNAL   ORGANS 


diiiiinisii  its  alimentary  value.'     However,  cate  and  dogs  easily 
digest  tliiM  aliment. 

I  Brains,  Marrow. — Cerebral  material  is  essentially  formed  of 

nitrogen<)u.s  and  phosphorated  fats  (lecithins)  free  or  united  with 
albuminoids  (protagons),  witli  ordinary  fats  (olein,  margarin, 
stearin)  and  a  sort  of  casein  or  globulin  easy  to  digest  and  very 
nutritive.  This  com|K)sition  resembles  to  a  great  degree  the  cere- 
bral material  of  the  yolk  of  an  egg.  It  contains  from  70  to  8(>  per 
cent,  of  water. 
The  following  is  the  composition,  according  to  Balland  (loc. 
cit.),  of  calf's  brain  (scalded): 
el: 


\VuU<r «!)I0 

NitrogeiiouH  inutten  ......      l3-'Jfi 

Fotty  nittttom l«-33 

Extruotiv»  mattere                                                                     .0-12 
A«h O-IO 

100-00 


V\'e  find  02  to  07  per  cent,  of  mineral  salts  in  the  brain  formed 
chiefly  of  phosphate  of  potash  and  sodium  cldoride. 

As  inutilizable  substances,  the  nervous  material  contains  a  sort 
of  keralin,  some  cholesterin  and  puric  bodies. 
The  spinal  marrow  is  almost  similarly  composed. 
While  ]X)sse.ssing  a  very  different  constitution,  bone  marrow 
contains  as  much  as  97  percent,  of  fatty  substances  rich  in  phos- 
phorated lecithins.  That  of  young  animals  pounded  raw  in  cold 
water,  gives  a  thick  reddish  liquid  which  appears  to  have  been 
administered  with  success  in  cases  of  anaemia  and  chlorosis 
(Damford,  Fra.ser,  Ehrlich). 

Sweetbread  ur  Thymus. — Sweetbread  exceb  in  its  easy  digestibil- 
ity. It  is,  above  all,  compt)sod  of  s{>ecial  as.similable  albuminoids 
and  of  some  fats,  phosphorated  or  not.  Here  is  it^  rough  per- 
centage composition  :  Albuminous  substances,  22  ;  collagenous 
substances,  6  ;  fats,  04  ;  salts,  IG  ;  water,  70  percent. 

Skin  :  Head  ;  Lard. — The  soft  parts  of  the  derma  are  all  comes- 
tible. The  skin,  head,  cars  and  feet  contain  a  certain  quantity 
of  muscular  fibre*,  of  assimilable  albuminous  materials,  of  cellu- 
lar tissue  more  or  less  rich  in  fat,  elastic  and  connective  fibres. 
These  latter,  by  cooking  in  water,  are  transformed  into  a  gela- 
tinuous  material  very  rich  in  nucleins.  It  is  aLso  necessary  to 
avoid  giving  these  aliments  to  gouty  people  and  arthritics. 

Skin   with   its  cellular  sub-layers  charged  with  fatty  bodies  ^ 
(especially  in  the  case  of  animals  submitted  to  forced  fattening), 
forms  lard.     It  has,  like  pork,  the  following  composition  with 

'  CoiupoHJtiun  of  nilf's  lighta  aecordinjj  t<>  Balluiul  :  Water,  78-00  ; 
nitrogenous  muttern,  I U-3(t  :  fatty  mutters.  1-03  ;  extroctivea.  2-05  ;  aah, 
l'3(t  per  miiL 
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wliich  we  will  compare  that  of  the  same  lUiment  kept  after  salting, 
and  as  it  is  usually  eaten  : 


Lard  la  lU  NntunU 
Korni. 

hudOiXtai. 

Wtttflr 

Ktttty  maiters 

Suliiijio  iilbitminou»  niaturial8     . 
Coiliigenoiw  Bubstarioes     ... 
AponeuroëU  imd  fibres      .       .      .        ) 
Mineral  salts 

69-65 
11-77 

^ 

23-31       / 

MO 
Gérardin 
(lean  animal) 

62-58 
8-68 

22-32 

0-42 
C.  Mène 

g-is 

76-75 
113 
0-71 
7-28 
5-98 
C.  Mène 

Tliese  analyses  aro  certainly  not  applicable  to  a  series  of 
previous  deductions  which  may  lie  compared  ;  the  third  in 
particular,  relates  to  lard  with  all  its  fat. 

Lard  is  a  rather  heavy  aliment,  hut  sought  after  for  the  savour 
which  it  communicates  to  vegetables.  It  accompanies  and  forms 
a  good  addition  to  ilry  vegetables. 

Hlood. — Blood,  esjiecially  that  of  the  pig,  is  utilized  under 
different  forms  in  alimentation  (blood  saveloys,  black  pudding, 
Swedish  blood  bread  etc.).  It  contains  in  the  natural  state, 
according  to  the  kind,  from  77  to  84  per  cent,  of  water  ;  8  to  16 
per  cent,  of  a  ferruginous  albuminoid  substance,  liaMnoglobin 
3  to  8  ]x>r  cent,  of  .serin  and  globulin  (albuminoids  of  the  plasma) 
012  to  0-20  of  librin  ;  fiom  0'  12  to  OSO  per  cent,  of  different  fats 
and  from  O*?  to  1*3  per  cent,  of  mineral  salts  rich  in  phosphates. 

It  is  a  difficult  aliment  to  digest  and  assimilate.  It  should  only 
be  consumed  mi.ved  with  lard  and  other  fats  and  after  being  well 
cooked,  because  it  rapidly  changes  and  may,  even  in  the  fresh 
state,  contain   infectious  germs. 

Hert»  is  a  summary  of  the  composition  of  the  blood  of  a  few 
comestible   animals  : 

PKBOKNTAOE  COMPOSmON  OF  THE  BlOOD  or  Coit£STlBLE  Anuiaia. 


Ox. 

Cow. 

C*lf. 

Sheep. 

Pig.      BAbblt. 

Booe. 

Fowl.  OOOH. 

Ve- 

Ar- 

nous. 

tertol. 

bkmd. 

blood. 

Water        .      .      . 

79-6 

78-8 

83-6   79-8   76-9      81-73 

78-50'81-498l-6 

81-98 

K«l  corpiiBcles     . 

12-3 

120 

9-26  10-2    14-«    1            , 
6-53    8-8  1  7-29 /""^l 

lS-1    12-14 

9-87 

9-ti7 

Soluble  albumins 

6-5 

«•7 

4-72    5-08 

8-12 

7-81 

Fibrin  .... 

0-54    0-63 

0-41    0-32    0-39       0-38 

O-ril    0-3.''. 

0-50 

0-63 

Fata      .... 

0-22   0-22    0-13    0-18    0-19       0-19 

0-23    0-2U 

— 

— 

Extractives     . 



0-20   0-30   0-20|    —         — 

0-10     — 

— 

— 

Ash      ...      . 

0-87 

0-98    109   om\  0-79       — 

0-90    0-80 

— 

— 

Authors  . 

Poggiale 

H.  Naaae 

Poggiale 

dément 
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FISH. 

Fish  lias  funiiPtl  and  still  forms,  the  solo  animal  iiouiislimi-nt  of 
certain  people  called  khlhyophtujists.  If  the  Liitiii  and  Saxon 
races  consume  relatively  a  small  amount  of  fish,  those  of  the  cooata 
of  Northern  Europe  and  Northern  Asia  nourish  themselves  on  it 
almost  exclusively.  The  Chinese  and  Japanese  eat  scarcely  any 
butcher's  meat  ;  tish  with  rice,  and  sometimas  a  little  j)nrk  and  jmiuI- 
try,  constitutes  the  groundwork  of  their  alimentation.  The  flfsh  of 
fish  is  less  nutritive  than  that  of  herbivorous  animals,  it  contains 
less  strenjitiiening  power.  It  is  perhaps  le«s  universally  su|^ported 
by  the  majority  of  stomaclis  than  ordinary  meat.  It  is  said 
to  be  slightly  aphrodisiac.  In  some  people  it  brings  on  netllerash 
and  eczema  ;  it  is  not  altogether  satisfactory  for  the  gouty  or 
arthritic  and  those  suffering  from  diseases  of  the  kidneys  and 
bladder,  etc.,  etc.  But,  except  in  the  cases  of  certain  very  fat 
tish,  as  the  eel  or  salmon,  this  tiesh  is  equally  if  not  more  easy  to 
digest  than  that  of  herbivorous  and  gallinaceous  animals. 

It  is  besides  very  different  according  to  the  species  from  which 
it  comes,  and  in  the  same  species,  according  to  the  time  of  year 
and  the  place  in  which  the  fish  live.  The  proportion  of  their  fat 
variée  enormously  (from  014  to  30  per  cent.)  It  is  liciuid  and 
contains  from  50  to  65  jier  cent,  of  olein  ricii  in  special  plu)sj)hnr- 
ated  matters. 

The  flesh  of  fish  impregnates  itself  sensibly  with  the  odour 
of  the  places  in  which  they  live.  The  difference  in  taste  of  mul- 
lets from  the  high  seas  is  distinguishable  from  those  which  are 
nourished  in  [kkjIs  and  fishjKinds  with  stagnant  water.  The  same 
kindof  tish  may  become  poisonous  in  certain  places  on  the  coast 
or  at  certain  seasons  only,  as  hapjjens  in  the  case  of  the  horse 
mackerel  fished  for  at  Guadeloujje,  the  scoriiena  of  St.  Domingo, 
the  fugu  of  Jai)an.  It  is  well  known  how  iai)idly  fish  loses  its 
freshness  ;  the  least  alteration  in  xis  flesh  may  give  rise  to 
itching,  eczema  and  sometimes  diarrhoea. 

Here  are  some  analyses  of  the  flesh  of  several  common  fish. 
They  are  due  to  M.  Balland  '  and  relate  to  100  fresh  parts  : 
Akalybu  or  TBS  Flesr  or  Fuh  rs  a  Fhesh  Statx.    (Acco&Dnfc  to 

M.    BAJ.I.AND.) 


8h>il. 
1     8.R.> 

KJverBeL 
K. 

B. 

C«rp. 

OadBon. 

Trout. 

a. 

Water 

Nitm^pnous  matters  •* 
Futty   matters 
Kxtructtve  matters  . 
.AhIi 

63-iM) 

21-88 

12-85 

0-11 

1-20 

se-80 

13-05 

25-69 

,0-70 

0-76 

78-50 

18-36 

0-66 

0-41 

1-08 

78-90 

15-71 

4-77 

0-08 

0-64 

81-20 

15.04 

103 

0-44 

1-39 

80-50 

17-52 

0-74 

0-44 

0-80 

•  C.  rtnd.,  t.  CXXXVU.  p.    1.729.- 

*  8.R.  =Beaand  rivnr  full  :   R.  river  (uh;  8  =  8eaflah. 

'  Calciiluteil  by  multiplying  their  t«>tul  nitrog<<n  by  the  constant  coefli- 
cient  (i-25  ;    which  eviJuntly  unly  ^ves  an  npprtixiiimtion. 
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Sslmon. 


Water 61-40 

Nitrogenous  matters  '  17'45 

Fatty  matters      .      .  j   20-00 

Extractive  mutters  .  0-08 

Ash 0-87 


Sols. 

UKkeid. 

a. 

Cod. 
8. 

FrnOi 

Herring. 

S. 

70-20 

67-00 

84-20 

76-00 

17-20 

15-07 

13-87 

17-23 

0-81 

15-04 

0-14 

4-80 

1-11 

0-28 

1-00 

0-46 

1-62 

1-41 

0-79 

1-51 

Skate. 
S. 


70-40 

2208 

0-45 

017 

0-»0 


These  figures  show  the  variableness  of  the  composition  of  tlie 
flesh  of  Jisli,  in  which  water  can  rise  from  59  to  84  jjer  cent.,  the 
nitrogenous  matters  from  13  to  22  jier  cent,  and  the  fatty  matters 
from  0-14  to  25  per  cent,  and  more. 

The  numbers  given  above  relate  to  the  pure  flesh.  But  in  the 
calculation  of  an  alimentation  for  supplying  a  family,  a  college, 
an  administration,  etc.,  it  is  necessary  to  take  into  account  the 
waste  matters — fi.sh  hones,  fins,  head,  entrails,  scales,  etc.  They 
reach,  according  to  Payen,  to  24  per  cent,  for  the  eel,  32  per  cent. 
for  pike,  37  per  cent,  for  carp,  9  per  cent,  for  salmon,  22  per  cent. 
for  mackerel,  19-2  per  cent,  for  skate,  40-9  per  cent,  for  whiting, 
etc.     On  an  average  26  per  cent. 

From  these  analyses  we  conclude  :  Ist,  that  for  the  flesh  of 
fish,  the  (juanlity  »if  nutritive  nitrogenous  matter  is  generally 
less,  hy  from  2  to  4  per  cent.,  than  in  the  case  of  maniniuLs  ;  2nd, 
that  the  proportion  of  fat,  as  well  as  the  nature  of  these  fatty 
bodies,  is  very  variable  in  the  case  of  fish  :  3rd,  that  the  matters 
called  extractives  aie  much  less  ahunduiit  in  fish  than  in  the  ciise 
of  Ix'ef,  The  flesh  of  less  fat  iiah  (pike,  dab,  whiting,  cod,  perch, 
skate,  sole,  tench,  weever)  is  also  the  most  nitrogenous  and  best 
digested. 

There  is  no  connexion  between  the  composition  of  the  flesh  of 
fish  of  the  same  group. 

In  the.'^e  animals  the  mineral  matters  are  more  abundant  and 
richer  in  chloride  of  sodium  for  .sea-water  fish,  and  in  potassium 
phosphate  for  fr&sh-water  fish.     Here  is  an  example  : 


Par  «Dt.  ol  uli. 


Potash  (K*0)  . 
Soda  (Na'O)  . 
Limo 


Weight  of  aah  for  100  parts 
of  flesh 


Haddock  (ua-watcr). 

Pike  (river). 

13-84 

23-92 

30-51 

20-45 

3-39 

7-38 

1-90 

3-81             J 

13-70 

38-16             ■ 

0-31 

2-60               ■ 

3811 

4-74 

11-26 

613 

>  Calculated  by  multiplying  their  total  nitrogen  by  the  oonatont  coeflA- 
clent  6'25:  which  evidently  only  gi\i'es  on  approximation. 
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By  cooking  in  ivtitrr,  the  Hesli  of  li«ii  kine»  a  part  of  its  soluble 
and  extrat-tive  sulwtam-es  and  beuoines  less  exciting  and  a  little 
less  nourisliiiig.  That  of  thiii-fteshed  fish  (sole,  whiting,  pike, 
perch,  etc.),  when  it  has  been  boileil,  forms  a  plastic  aliment  which 
though  light  to  dige.st,  introduces  into  the  system  only  a  minimum 
of  extractive  exciting  matters.  It  agrees  particularly  with  conva- 
lescents. 

With  fish  and  blood  dried  and  pulverized,  mixed  with  salt, 
flour,  and  spices,  preparations  are  made  in  Sweden,  rich  in  pro- 
teid  bodies  (70  to  80  per  cent.),  and  which  are  very  nutritive  and 
at  a  price  sufficiently  low  to  contribute  usefully  to  tlie  alimentation 
of  the  people. 

We  eat  a  large  quantity  of  »alted  or  smoked  fish — salted  cod, 
salted  or  smoked  herring,  salted  and  smoked  salmon,  etc.  These 
aliments  are  very  rich  in  albuminous  materials,  and  being  rela- 
tively cheap,  are  able  to  I'ender  g(KKl  service.  It  is  better  to  get 
rid  of  the  excess  of  salt  by  soaking  the  tish  in  pure  water  before 
cooking. 

Here  are  some  analyses  of  these  aliments  : 

-CuiTKBiMAi.  Composition  or  some  Salted  or  Smoke»  Fish.* 


* 

DrisdCod 

(■veimfls). 

8sll4>d        Smiled     SallMl  sud   a„„v_. 
Cod         HsrriiMI      Smoked      SSSSn 

Sardina 
In  OU 
(floiJi). 

Water         .... 
Nitrogenoufl  riiattcn 

Fata 

Non-nitrogenous  mat- 
tor» 
Mineral  salts  . 

16  16 

8164 

0-74 

158 

1320 

7372 

S-37 

9Bt 

46  23 

IBM 

18-8» 

1-87 

ia-4P 

i 

3438     1     8178 
38  78     1     SO- 18 
IS-74    1     IS'88 

1 
ISIS    1      t-S8 

5630 

2321 

14  07 

227 

4- IS 

Aatbors     .      . 

Almcn 
Atwater 

A.       1       A.        Atwater    Atwater 
Almcn       Almen         and            and 
I  Woods  {  Woods 

Bnlland 

It  is  well  known  that  there  are  certain  parts  of  some  fish 
which  are  or  may  become  jwisonous  ;  such  are  the  eggs  of  barbel, 
pike,  loach  and  conger  eel.  It  is  their  fiesh  and  eggs  which  are  toxio 
at  the  time  of  spawning,  as  the  fugu  {Tetroden  ruhripes)  of  Japan 
and  the  Mektla  thriissa.  Others  have  a  flesh  freely  poisonous 
at  all  times,  although  they  may  be  excellent  to  the  taste,  such  as 
the  majority  of  the  animals  belonging  to  the  Tetrodon  and  Diodon 
species,  the  boelassa  nncho\'y  of  the  rivers  flowing  into  the  Indian 
Ocean,  the  guiet,the  fabte  horse  mackerel,  theostracean  or  trunk 
fish  and  the  toad  fish  of  the  Cape.  The  signs  of  these  [wisonings, 
generally  very  ra])id,  are  :  reddening  of  the  tongue,  vomiting, 
diarrhoea,   articular  pains,  dysuria,   pruritus,   irritation  of  the 


Accordiing  to  J.  Kœnig,  toe.  eit 


*  14-5  of  salt. 
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tliiHiiit,  tiilidutioii  of  the  ]>u|)iLs,  imrdiiess.  frcijuency  aad  amall- 
neasi  of  the  pulse,  state  of  syncope. 

ALIMENTS   FURNISHED   BY   THE   INVERTEBRATA. 

Reptiles,  Crustacea,  gasteropods,  ceplialopods,  molluscs  and 
rodiata  abo  furnish  a  certain  number  of  aliments. 

The  flesh  of  snakes  is  consumed  in  some  poor  countries  in  the 
guise  of  eel's  tiesh.  1  refer  to  it  here,  because  it  may  be  poisonous 
if  badly  ctioked. 

The  turtle  gives  a  gelatiiious  Hesh,  dense  and  rich  in  faf ,  rather 
sought  after.  The  eggs  of  these  animals  are  consumed  in  great 
numbers  on  the  river  banks  of  South  America,  where  these  animals 
abound.     TI1C3'  are  even  dried  and  their  powder  hawked  about. 

The  legs  of  the  frog  form  a  very  acceptable  dLsh,  recalling  the 
ilesh  of  fowl  but  more  easily  digested.  It  is  an  aliment  to  be 
recommended  to  convalescents  and  to  those  with  delicate 
stomachs. 

M.  Balland  has  found  for  100  grms.  of  this  flesh  : 

Wut/or 78-40 

NitrogDiious  iimttorti   .......  18.45 

Fatty  nmttera               .......  0-47 

Extruclivo  iimtt^rs      .......  0-44 

Ash 1-24 

On  the  contrary,  edible  snails,  used  in  rather  a  large  number 
in  some  countries  as  an  aliment  of  tiiste,  give  a  rather  indigestible 
flesh  which  ought  to  lie  strongly  seasoned  in  preparation.  The 
most  appreciated  are  the  vine  or  Burgundy  snails  (Helix  ftonuitia), 
the  HrlixHijlvalica  of  Southern  France,  the  //.  (t-spcrsa,  I'tnniculuta, 
varittl>ilis,  etc.,  which  they  eat  very  nnuh  seasoned  or  with  vinegar 
sauce,  etc.  Here  is  the  composition  of  Burgundy  snail  accord- 
ing to  .VI.  Bulland  ; 


Nuo-dliicluiri;e<l. 

DUrlurgnl  iu  SiUt  Wat«r. 

Woter 

Nitrugenoiia  matters  . 
Futty  mutters  .... 
Extractive  matters     . 
Ash         

83-00 

mil 

0-72 
2-61 
1-SO 

81-00 

14-27              J 

0-83              1 

2-40              1 

{ 

Oysters  are  the  most  sought  after  of  the  number  of  aliments  of 
luxury.  In  France  the  Ostrea  edvdis,  the  0.  hippopus,  the  0. 
iimlilerranra,  etc.,  are  eaten.  Their  flesh,  easily  digested,  is 
principally  formed  of  very  assimilable  albuminoid  substances 
accompanied  b\'  phosjihorated  fatty  matters  and  glycogen. 

Unfortunately  oystere  change  rather  quickly  when  they  are 
kept  and  are  only  succulent  and  without  danger  at  the  time  when 
they  are  not  spawning — from  October  to  April.  Again,  it  is 
necessary  that  they  should  not  have  been  fished  for  at  the  mouths 
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which   drains  or  cessjmols  are  sometimfes 
case    they   can    become    jwisonous   and 


of  rivers  or  basins  in 
discharged.  In  tliis 
transmit  ttio  baciUi  of  typhoid  fever. 

Here  ia  the  percentage  composition  of  the  Hesh  of  the  oyster, 
of  the  comestible  mussel,  and  the  heart-shell  or  cockle  (Cardium 
edute): 


Oyttar. 

MaMeL 

CoeUe. 

Wnter «      . 

Nitrogenous  matters    . 
Fiitty  mutton» 

80-S2 
9-04 
2-04 
6-44 
1-96 

82-20 

11-25 

1-21 

404 

1-30 

92-00 
4-16 
0-29 

Nnn-nitriipi>noii8 
Minurul  suits     . 

matters 

2-32 
1-23 

J.  Koenig 
(Average) 

Balland 

The  flesh  of  these  animals  ajjjifiirs  to  be  very  rich  in  a  »i)ecial 
glycogen,  that  of  the  tniisst^l  particularly. 

Amongst  the  edible  Crustacea  let  us  quote  the  crawfish, shrimps, 
crayfish,  lobster,  crab,  etc.  Their  flesh  is  very  phosjihoratcd  and 
very  .savoury,  but  rather  difficult  to  digest,  and  ought  only  to  be 
consumed  seasoned  and  prepared  with  spices. 

Crustacea,  mu.s.sels,  etc.,  can  provoke  nettlerash,  eczema, 
nausea  and  diarrhoea.  Shrimps  and  certain  crabs  make  delicate 
and  peptogenic  dishes. 

J'"inally,  the  ovaries  of  sea  urchins,  the  duets  of  some  actiniae 
and  certain  medusae  are  eaten.  These  are  exciting  aliments,  rich 
in  phosphorus  and  organic  bromine  and  iodine. 

Here  are  some  analyses  of  the  Sesh  of  these  animals  : 


TortolM.t  1     Pnig. 

Shrimp. 

Lob«t«r 

CnwUi. 

Water 

Nitrof^nniu  matters 
Fiitty  matters 
Extructive  matters   . 
Mineral  matter*   .      . 

77-60        80-13 

16-25         16-0 

1-16           0-10 

2-08           3-46 

2.»1»          — 

78-80 

17-98 

1-00 

1-01 

.1-21 

76-62 

19-17 

117 

1-2 

1-82 

82-30 

13-59 

0-57 

2-89 

0-65 

The  flesh  of  the  lobster,  shrimp  and  frog  is  rich  in  nitrogenous 
matters.  The  oyster,  mussel  and  cockle,  on  the  contrary,  are 
light  aliments,  kinds  of  condiment».  According  to  A.  Bourchardat, 
they  arc  suitable  for  diabetics. 


'  AnalvBeo  of  Pnyen.     I  linve  foimd  thnt 
the  romcetible  flt-Mh  is  just  half  its  wcjglil. 
fonn  the  other  half. 

>   l.R6of  sohiblpnlhujnjnsand  2*48  of  collagenous  mat  teni. 


on  an  a\-era(re,  in  ti  lobster. 
The  CHrnpacf,  ontraiU,  etc.. 
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THE  value  of  milk  and  itn  derivatives  reaches  aninially,  in 
France  alone,  to  more  than  a  thousand  millions,  This 
expresses  the  importance  which  this  aliment  plays  in  general 
alimentation.  In  London,  each  inhabitant  consumes  4()  litres  a 
year,  in  Paris  about  60  litres.  Added  to  bread  it  constitutes  a 
complet-e  food  which  is  sufficient  for  man  for  an  indefiiiit.c 
periixl. 

The  milk  of  various  domestic  mammals  is  a  white  opaque 
liquid,  of  a  slightly  creamy  consistency,  of  a  sweet  and  sHghtly 
perfumed  savour,  of  an  insipid  odour,  of  variable  composition 
and  easily  changeable. 

It  is  essentially  formed  of  an  opalescent  plasma  in  which  are 
held  in  suspension  myriads  of  buttery  globules  of  diameter 
varying  from  ,  l^th  to  ,  „',iiith  of  a  millimetre  ;  this  plasma  holding 
in  solution,  more  or  less  complete,  some  albuminoid  substances, 
a  sjtecial  sugar  and  different  salts. 

The  bodies  in  suspension  in  the  plasma  of  the  milk  are  of 
twtv  kinds  :  1st,  globules  of  butter  which  appear  to  be  formed 
of  a  very  fine  extensible  envelope  of  a  proteid  nature,  enveloping 
a  droplet  of  body  fat  ;  the  milk  contains  about  1.5()(MKK)  of  tliem 
per  cubic  millimetre  of  these  ;  2nd,  tine  granulations  of  phos- 
phates united  to  a  special  nucleiiiic  albuminoid  body. 

The  tlen.iity  of  milk  varies  from  I  ((27  to  1(132 — average 
1030  in  a  woman.  This  average  density  Li  1032  in  a  cow  ; 
from  1-030  to  lO'M  in  a  she-goat  ;  from  1  1137  to  1-040  in  a 
sheep  ;   from  1-029  to  1-035  in  a  she-ass  ;    1030  hi  a  mare. 

Pure  milk,  ordinary  cow's  milk,  freezes  at  0-53'C.  This 
characteristic  figure  of  the  milk  of  this  animal  is  an  e.xceUent 
sign  of  its  purity  {J.  Winter).  If  water  is  added  to  milk  its 
freezing  point  is  nearer  0"C. 

Left  at  rest,  milk  separates  itself  slowly  into  two  hiyers  :  the 
buttery  globules,  le.ss  dense,  rise  to  the  surface  and  form  the 
cream  ;  the  lower  liquid,  more  aqueous,  of  a  bluer  tone,  con- 
stitutes the  skimmed  milk.      The  rising  of    the  cream  can  be 
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hastened  by  a  temperature  of  20°  to  30°  C.  l>y  irieans  of  centri- 
fugal machines. 

The  reaction  of  fresh  milk  is  neutral  to  litmus  ;  it  is  acid 
to  phcnolphthalein  (  Vatulin).  For  cow's  milk,  tliLs  reaction 
correajK)nds  to  about  11  grma.  of  free  phosphoric  acid  per  litre  ; 
for  woman's  milk,  to  1-21)  grms.  ;  for  that  of  a  slie-ass,  to 0-3  grni. 
of  free  phosphoric  acid  per  litre.  This  acid  reaction  is  especially 
due  to  the  proteid  matters  of  milk. 

Milk  oxidizes  gradually  when  it  is  kept.  It  becomes  acid 
to  litmus,  even  protected  from  tlie  air.  and  ends  by  curdling. 
This  acidity,  due  to  tlie  prtxluction  of  lactic  acid  by  fermentation 
of  the  sugar  of  milk,  i.s  ha.stened  by  slight  heat.  The  matter 
which  becomes  in.soluble  by  coagulation  of  the  milk  is  casein, 
the  principal  albuminous  substance  of  its  plasma.  Before  its 
coagulation,  this  casein  was  not  however  dissolved,  properly 
speaking,  in  the  milk  :  it  does  not  pass  in  fact  through  porous 
unglazed  porcelain  even  in  vacuo,  when  one  tries  to  separate 
from  milk  its  sohible  parts  by  this  mode  of  filtration.  It  exists 
in  the  milk  in  a  distended  and  mucilaginous  condition,  forming 
an  opalescent  demi-solution  wiiencc  (lie  mineral  and  organic 
acids  precipitate  it  in  .separating  it  from  the  phosphates,  and 
taking  possession  of  the  potiisli  and  time  to  which  it  is  unitt-d. 
It  Ls  this  ca.se  in  which,  modifying  it.Holf  under  the  action  of  the 
special  ferment  of  rennet  (Casease  or  l.,ab.)  and,  transforming 
itself  thus  into  an  entirely  iiwjluble  matter  caseum,  or  cheese, 
thus  causing  the  curdling  of  the  milk. 

Submitted  to  stomachic  digestion,  the  ca.sein  of  the  majority 
of  milks  gives  a  residue  of  nucleins  and  para-nucleins.  Together 
with  thLs  principal  albuminoid,  milk  contains  an  albumin  and 
a  globulin  coagulable  by  heat,  constituting  what  has  been  called 
lart-albumin  (Filbot  ;  A.  Béchanip  ;  Selx-lin  ;  Hanunarsten  ; 
Arthus). 

All  these  albuminous  substances  together  form  from  1-5  to 
5-5  per  cent,  of  the  weight  of  the  milk.  Neither  proteoses  nor 
peptons  are  found  there. 

The  caseins  of  different  milks  are  not  identical  among  them- 
selves. That  of  human  milk  does  not  precipitate  by  diluted 
acids.  The  butter  from  which  the  buttery  globules  are  formed 
contains  olein  and  margarin,  with  2  per  cent,  of  butyrin  and  a 
slight  quantity  of  stearin  and  myristin.  There  are  found  in 
commercial  butter,  inteqwised  with  the  butter>'  globules,  some 
particles  of  casein,  a  little  lactalbumin  and  lactose  dissolved  in 
a  small  quantity  of  serum,  soluble  ferments  and  microbes  being 
the  immediate  causes  of  its  souring. 

The  proportion  of  butter  is  easentially  variable  in  milks  (10  to 
60  grms.  per  litre  in  that  of  a  woman,  30  to  82  per  cent,  in  that 
of  a  cow). 
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The  milk-mtgar  or  lactin  which  is  found  dissolved  in  the 
plasma  of  the  iiiilk,  did  not  pre-exist  in  the  blood  of  the  animal  ; 
it  forms  only  in  the  breast.  This  sugar  appears  to  1h<  the  same 
for  all  maiTimifers.  It  is  a  bihexose  corresponding  to  tlie  formula 
C'''H-'^0",  H-0  when  it  has  been  separatetl  from  the  serum  of 
the  milk  by  erystallization.  It  constitutes  then  a  white  matter, 
crisp  under  the  teeth,  slightly  sweet,  soluble  in  six  parts 
of  eold  water,  fermentable,  reducing  Fehling's  solution,  but  not 
in  the  same  proportions  as  glucose.  Human  milk  contains 
from  25  to  7(*  grms.  of  this  sugar  per  litre  ;  that  of  the  cow  or 
mare  35  to  50  ;  that  of  the  ass  50  to  73  grms. 

Besides  the  preceding  organic  matters,  milk  contains  some 
lecithins,  phosphorized  and  nitrogenous  fat  substances  of  which 
we  shall  speak  à  prnj>os  of  the  egg,  antl  which  constitute  one  of 
the  good  forms  uiulcr  which  pliosphorus  is  assimilated.  Cow's 
milk  contains,  on  an  average,  UUO  grms.  to  1-13  grms.  per  Litre, 
tliat  of  a  woman  1-70  to  l-SS  grms.  (Sloklaza). 

Another  very  ini])ortant  phosphorized  and  nitrogenous  combina- 
tion of  milk  is  p!iasj)liocarnic  acid  or  nucléon  (which  is  precipi- 
tated by  the  ferric  salts).  Nucléon,  under  the  influence  of  wat«r, 
of  baryta  water  at  101)  \  divides  itself  into  plios])lu>ric  acid,  carnic 
or  creatic  acid  (""H"'X-'0''  and  oarbo-hydrat^?.  Out  of  100  parts 
of  total  phosphorus,  cow's  niilk  contains  6  parts,  that  of  a 
woman  -l-  parts,  in  the  form  of  nudeon.  This  substance  aj>pears 
to  1k>  the  princijial  agent  of  the  a.ssimilation  of  phosphorus, 
lime  and  iron  in  the  system.*  Human  milk  contains  1-24  grms., 
goat's  milk  110  grms.,  cow's  milk  0-57  grms.  of  nucleon  per 
litre. 

We  also  find  in  milk  some  traces  of  urea,  creatin.  citric  acid, 
alcohol,  colouring  and  perfumed  matters,  finally  diastasic  fer- 
ments and  microbes.  The.se  diastases  are  found  again  in  a 
measure  in  whey  produced  by  the  coagulation  of  milk  by  rennet 
or  by  acids.  One  of  these  diastases  injected  under  the  skin  has 
the  property  of  lowering  .the  temperature  of  the  feverish  {Dr. 
lilomtel}  ;  atrother,  of  gradually  rendering  casein  soluble,  even 
when  coagulate<l  ;  another  of  li<juefying  and  hydrolyzing  starch 
{A.  BMiamp).  Milk  contains  also  dissolved,  suspended  in  its 
plasma  or  combined,  valuable  mineral  mattei-s  for  the  develop- 
ment of  young  subjects  :  hunuxn  milk  on  incineration  yields 
from  1-3B  to  6  grms.  per  litre  ;  that  of  the  cow  from  5  to  9  grms.  ; 
that  of  the  ass  5  grms.  ;  of  the  goat  5-6  grms.  Here  is  the 
analjmis  of  these  mineral  matters  calculated  to  a  litre  of 
milk  : 


'  Seigfried,  Bull.,  t.  XVI,  p.  146  ;   t.  XVIII,  pp.  91i 
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Wonuka. 

Oow. 

Chloride  of  sodium 

Phosphate  of  lime 

„              Boda 

„              magnesia      .... 

„              iron 

Carbonate  of  soda 

Soda  (united  with  albuminoids)    . 
Sulphate,  silicate  of  potash     . 
Fluoride  of  calcium 

1-35 
0-41 
3-95 

traoea 
0-27 

traoea 

traoea 

0-81 
3-41 
3-87 

0-87 
traoea 

traoea 

0-46 
0-99 
3-46 

0-66 
0-25 

0-67 

0-79 

Total  per  litre 

6.98 

S-96 

7-28 

Filhol  and  Joly 

Marchand 

According  to  Bunge,  1 ,000  parts  of  milk  contain  ; 


Human  milk 
Cow's  milk 
Mare's  milk 


K*0 


irs>o 


0-78  0-23 
1-77  Ml 
t-05      0-14 


CM) 


HgO. 


0-33 
1-60 
1-24 


Fe»0» 


0-06  '  0-004 

0-21     0-004 
0-13    0-020 


p»o» 


0-47 
1-97 
1-31 


a. 


0-44 
1-70 
0-31 


According  to  Mesars.  Friedjung  and  Jolies,  3-5  to  7  milligrms. 
per  litre  of  iron  is  found  in  human  milk.  It  appears  united 
with  the  caoein. 

Finally,  by  the  air  pump,  we  extract  from  100  volumes  of  milk 
about  3  volumes  of  gas  formed  especially  of  carbonic  acid  with 
a  little  nitrogen  and  oxygen.  They  are  abundantly  set  free  at 
the  time  of  the  digestion  of  the  milk,  or  when  it  is  filtered  in 
vacuo  through  the  semi-vitrcfied  porcelain.  The  carbonic  acid 
appears  to  me  to  be  feebly  combined  in  milk,  partly  with  the 
casein,    partly   with   the   phosphates   and   alkaline   carbonates. 

A  litre  of  cow's  milk  furnishes,  on  an  average,  750  Calories  ; 
sweetened  with  60  grms.  of  saccharose  per  litre,  it  corresponds 
to  about  1,000  Calories.  Here  are  the  characteristics  of  each  of 
the  most  common  milks. 

Human  Milk. — The  best  milk  for  the  development  of  the  young 
is  tliat  which  comes  from  women  of  21  to  32  years  of  age,  robust, 
of  a  calm  and  cheerful  character,  fair  or  dark,  of  an  average 
stoutnees,  having  a  healthy  skin,  good  teeth,  and  a  sustained 
appetite.     Such  are  the  external  characters  of  good  wet-nurses. 

Human  milk  is  opaline,  rather  sweet,  alkaline  to  litmus, 
almost  odourless.  It  does  not  coagulate  even  in  heat,  under 
the  a<.-tion  of  diluted  acetic  acid,  but  rennet  curdles  it  into  light 
flakes.  The  casein  of  thus  milk  ia  not  the  same  aa  that  of  cow's 
milk  ;   it  docs  not  precipitate  by  chloride  of  sodium,  but  by  the 
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addition  of  aulpliate  of  aiiimonin  in  excess.  It  is  a  kind  of 
lact-alljumin.  It  differs  furtlier  from  the  ordinary  casein  in 
tliat  its  digestion  doe«  not  leave  nucjeinic  matters.  The  lact- 
albuinin  of  inunan  milk  differs  also  from  that  of  cow's  milk  by 
it-s  rotatory  prtwer  (Béehamp).' 

It  has  already  been  Haid  that  human  milk  is  much  rii'her  in 
lecitliiiw,  nucleoid  and  directly  assimilable  phosj)horua  in 
organic  forms,  than  any  other  milk  and  especially  tliat  of  the 
cow. 

Here  is  a  table  of  the  composition  of  human  milk  : 

CouFOSlTiON  (por  litre)  of  Hitman  Miuc  examtned  usdkb  Vakiablb 
Conditions. 


CoinpoBi- 

tioa. 
Oenerul 
Average. 

KIch  In 
N'ourlnh- 
meat. 

Itusilffl- 

cient 

Nourbih- 

ment. 

Nourlnh- 
ment  rlcli 
In  Fat. 

Noiirbli- 

ment  poor 

InPst. 

AveraiK. 
Englluli 
Wonieo. 

Avenun. 

Frendi 

Wooien. 

Denttty     .     . 
Water  .      .     . 

Caaoin  . 
Albumin     . 
Butter        ,      . 
Lactow      .      . 
Mineral  salts  . 

1030 

874' 1 
10  3  \ 
12  6  f 
378 
62  1 
3  1 

886-6 

20  9 

489 

45' 1 

IS 

901  3 

16  0 

28-3 

82-7 

17 

9086 

7-8 

195 

70 '7 

18 

8086 

7-2 

228 

73  1 

16 

8770 

fS33 

138  7 

66  4 

2'6 

1032 
868-2 
243 

468 

87'4 

leo 

Fixed  residue 

i2sg 

—       1       — 

— 

— 

IS3-5 

131-8 

Author»   . 

J. 

Koeuig 

Pfeillor 

C.  Kraueh 

Font» 

Vemoia 
&  Bee. 
querrl. 
Doyère. 
etc. 

According  to  I^ehwleff.  the  butter  furnished  by  thi.i  milk  is 
formed  half  of  olein,  half  of  pnlmitin  and  myristin.  with  a  little 
stearin  and  traces  of  hutyrin.  The  principal  fats  are  accom- 
panied by  lecithins.     The  butter  of  tlii.s  milk  melts  at  30'. 

A  woman  who  suckles,  secn>tes  from  tlie  third  to  the  sixth 
montli,  from  1,(MM)  to  1,300  cub.  cent,  of  milk  per  day.  A  nour- 
ishment abundant  in  albuminoids  increnscH  especially  tho 
quantities  of  butter  and  sugar  ;  an  excess  of  alitnentary  fats 
impoverishes  the  milk  in  butter  ratlier  than  increases  it.  An 
insufficient  diet  diminishes  the  ca.sein  and  butter  hut  not  the 
BUgar.  The  poverty  of  foods  in  albuminoids  lowers  the  quantity 
of  milk  secreted  and  its  richneiss  in  butter. 

Anaemic,  cachetic,  feverish  or  hysterical  women  have  milk 
poor  in  casein  and  fats,  and  less  plentiful.  Suckling  is  neither 
good  for  them  nor  for  their  infants.     It  is  well  t-o  avoid  also  the 


'  Tli»<  Btvtii"  luithur  l'oiiHidors  liviiniui  iiiilU  au^ar  differpiit  to  tlmt  iif 
covr'n  milk.  He  cli«tinniunlif8  it  l>y  its  inncic  of  crystulli/ation  and  its 
sweeter  flavour.     This  remark  dcsorves  roiitirmfttion. 
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milk  of  nurses  who  hnvo  undergone  very  violent  emotion,  fits 
of  anger  or  prolonged  grief. 

Cabbages,  crucifers,  garlic,  onions,  labiated  plants,  communi- 
cate their  flavour  and  their  odour  to  the  milk.  The  addition  of 
phosphate  of  socia  to  food  increases  the  proportion  of  soluble 
phospluitcs  ill  the  serum  of  the  milk. 

Rei)ose  of  the  nur.-ie  enriches  her  milk  in  butter. 

In  a  woman,  the  composition  of  the  milk  is  scarcely  modified 
from  twenty  to  thirty-two  years  of  age.  After  that  age  it  con- 
tains less  mineral  matter.  The  return  of  the  periods  diuiini.shes 
a  little  the  lacteal  secretion,  but  the  milk  ia  generally-  altered 
only  at  the  menstrual  periods;  they  cause  it  to  be  slightly 
purgative. 

In  the  course  of  sharp  illnesses,  the  lacteal  secretion  diminishes  ; 
but  for  an  equal  quantity  of  milk,  the  casein  and  the  salts 
inerea.se.  It  is  wise  to  avoid  giving  an  infant  the  milk  of  a 
nui-se  suffering  from  tuberculosis.  Tlie  milk  of  a  syphilitic  should 
also  be  prohibited. 

Woman  eliminates  by  the  milk  a  part  of  the  normal  or  acci- 
dental principles  of  her  sanguineous  pla-sma  ;  if  this  Ls  rich  in 
phospluites,  for  e.vample,  or  in  lecithins,  the  milk  will  be  remark- 
ably phfjsphorated  or  lecithinized.  If  the  nurse  drinks  alcohol 
she  will  pass  it  by  means  of  her  milk  to  her  nurseling,  as  has 
been  well  e,stabtished  by  M.  Xieloux.  Opium.  <piinine,  iodide 
and  bromide  of  potassium,  cliloral,  ether,  (Jlauber's  salts  taken 
by  the  tmrse,  are  also  found  again  in  the  milk.  Mercury,  arsenic, 
salicylate  of  soda,  antijiyrin  also  pjiss  into  it  hut  with  greater 
difficulty.  Many  of  tlie  odoriferous  or  colouring  matters  of 
foods  are  partially  eliminated  with  the  milk.  It  Is  evident  that 
the  toxins  and  lyt-omaines  of  the  sanguineous  plasma  of  the 
mother,  when  she  is  ill.  must  be  partially  submitted  to  the  child 
by  the  milk. 

The  researches  of  Honignjarun  prove  that  frequently  human 
milk  contains  /itnf)/iylocorcus  alhun  and  nl/iiJn/locorni.i  nuriiis. 
K.scherich  admits  also  that,  in  some  cases,  :  s  septicemia  for 
e.vample,  the  pathogenic  microbes  of  the  mother  may  pass  into 
the  milk. 

Cow's  Milk. — This  milk  is  white  or  yellowish  white.  Its 
casein  precipitates  easily  at  a  temperature  of  40"  or  50'^  by  dilute 
acetic  acid. 

Water  absorbed  in  drinking,  salt,  the  meadow  pasturage,  etc., 
make  the  milk  secreted  by  the  cow  much  more  abundant  but  a 
little  more  aqueous.  Pollards,  bran,  sweetened  roots,  leguminous 
plants,  oilcake,  render  it  more  abundant  and  more  buttery.  The 
leaf  of  the  chestnut,  barley  straw,  communicates  some  bitterness 
to  it. 

In  the  various  successive  parts  of  the  same  milking,  the  butter 
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Hteadily  increases  as  well  as  the  casein.  Fatigue  diminishes  the 
butter  in  cow's  milk. 

Clover,  hay.'i  rich  in  labiated  planta,  aniseed,  etc.,  give  the  milk 
agreeable  ta.stes  and  perfume.  Absinth,  genista,  shoots  of  the 
elder,  artichoke,  rape-seed,  malt,  oilcake  '  and  sprouting  potatoes 
communicate  di.sagreeabie  and  sometimes  bitter  flavours  to  it. 
The  leaves  of  the  oak  render  it  astringent  ;  colchicum  and 
euphorbia  make  it  a  dangerous  drink.  Carrot,  saffron,  indigo, 
mercuriales  and  njadder  communicate  to  it  their  colouring 
'projwriiFn.  These  last  milks  exposed  to  the  air  become  reddish, 
yellow,  bluish,  etc. 

If  the  cow  is  castrated  during  lactation,  the  butter  of  its  milk 
increa-ses  by  about  a  quarter. 

Here  is  a  table,  relative  to  a  litre  indicating  the  variations  of 
comiKwition  of  this  valuable  miJk  : 


CouposmoK  or  Cow's  Mhjc. 


Density 

W»ter  .  . 
AlhuminoidH 
Sugar  . 
Butter  .  . 
Mineriil  salts 
Dry  residue 


Hwlthr 
Women  o( 
th«  Kelgti- 
baurbaad 

of  Pari*. 

I 
(Oennao). 

1-032 
864-3 
333 

5'2-8 

42-0 

7-6 

135-7 

1-033 

857-7 

54-0 

40-4 

430 

5-4 

142-9 

Adam 

Gorup- 
Bésaiiez 

Meadow-fed 

Cov  mllkod 

an«r 

Exerrhe. 


1034 

805-0 

r)4-o 

38-0 

37-0 

00 

13S-0 


Sitme  Cow 

Resting  in 

Stiible. 


1031 

8570 

40-0 

38-0 

61-0 

5-0 

143-0 


Lyon  Playfoir 


mik  of 
too  Sirs. 


877-0 

.SO-O 

47-0 

45-0 

10 

123-0 


The  Sumo 

Ullk- 
310  Ds)-i. 


8A8-0 

34-0 

00-0 

3IS-0 

2-0 

132-0 


BouBsingsult 
and  Le  Bol 


and  Sheep's  MUk. — Goat's  milk  is  more  creamy  and 

fragrant  than   that  of  the   cow.   which   it  resembles  ;  it 
les  by  rennet.     Sheep's  milk  is  rich  in  butter  and  casein  and 
very  nourishing. 


'  Tlie  malts  are  the  parts  of  gemiinatod  barley,  exiiaustod  of  their 
Bohi)>le  principles.  This  same  name  is  also  applied  to  the  residue  of  tho 
expressed  pulp  of  beetroot.  Droclieis,  after  they  have  begun  to  ferment, 
are  often  given  to  cattle.  They  make  the  milk  watery  and  give  it  an 
unpleasant  taste.  Oilcake»  are  the  residue  of  the  uilpress  ;  they  result 
from  the  expression  while  hot  of  the  grain  of  eiil7.a,  flax,  sesame,  field 
poppies,  etc.  This  highly  nitrogenous  residue  also  contains  fatty  matter. 
These  industrial  foods  modify  the  qualities  of  the  milk.  They  ofteti 
become  more  nitrogenous,  more  fatty,  but  mediocre  and  less  agreeable. 
The  oil-cake  of  sesame  makes  the  butter  too  soft  :  that  of  colza  possesses 
a  very  disagreeable  (Invoiir  ;  the  oil  cake  of  (ield  floppies  diminishes  tho 
riohneai  of  tho  milk  uiid  gives  it  a  special  flavour. 
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Tlie  following  figures  give  tl»e  percentage  composition  of  these 
two  milks  : 


Ooat'a  Milk. 

Sbcnp-i  HUk. 

(Awnm«).> 

(Aveng*).! 

Wntur 

809-5  grmn. 

799-7  gmis. 

814-4  grnu.d 

Albiiniiiiuids      .... 

44-3     ,. 

«»•«     „ 

51-3     „      ^ 

SiiRor 

48-5     „ 

63-7     „ 

52-«     ,. 

ButttT 

60-7     „ 

74-0     „ 

71-8     ,. 

Mineral  salts     .... 

91      .. 

10-2     „ 

10-->     ., 

Acidity 

164-3  grma. 

3-7     „ 

3-8     „ 

Dry  residue  per  litre  .      . 

200-3  grniB. 

ISS-Ogrm^ 

(Feny) 

(TUIat)                    -i 

Aas^s  Milk  :  Mare's  Milk. — Ass's  and  marc's  milk  singularly 
Bmhle  human  milk  in  their  composition  and  the  nature  of 
their  casein.  That  of  the  ass  is  a  little  poorer  than  human  milk 
in  butter  and  sugar  ;  it  is  sometimes  a  little  richer  and  Bometimes 
a  little  less  rich  in  casein.  The  latter,  Hke  the  casein  of  human 
milk,  entirely  digests  without  leaving  any  residue  of  nuclein. 
This  milk  is  very  changeable  ;  if  it  is  kept  after  milking,  it  should 
bo  kept  in  a  cool  place  and  only  warmed  at  the  moment  of  drink- 
ing and  in  a  water  bath  without  sensibly  exceeding  38^.  For 
invalids,  mare's  milk  can  be  u.sed  as  a  substitute  for  ass's  milk. 
It  has  a  preferal)le  flavour  and  Ih  still  more  easily  digested.  Here 
ia  the  analysis  of  the  two  milks.     They  are  calculated  per  litre  : 


Deujiity 

VV'at«"r 

Casein  and  albumin 

Butter 

SiiKur 

Extractive  matters  and  salts 


Dry  residue  in  1,000  parte 1,031  grma. 


CUANQES — ADULTERATIONS    OF    MILK. 

The  milk  of  a  cow  which  has  calved  a  few  days  previously, 
presents  some  intermetliary  characteristics  l)etween  those  of 
colostrum  and  of  perfect  milk.  Microscopic  examination  shows 
large  white  globult^  like  raspberries,  endowed  with  amyboid 
movementa.  The  globules  disappear  towards  the  end  of  the 
second  week.  The  milk  is  then  saleable  ;  hut  it  is  not  until  the 
second  month  that  it  acquirea  all  its  (jualities  of  sweetness, 
perfume  and  oilint^ss. 


'   .Aiiinuit  fud  on  granite  suil. 
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Milk,  we  liavo  said,  should  bv  neutral  to  litniu»  paper.     If  it 

luis  been  kept  Komc  time  it  may  become  acid  and  even  curdlu 
or  "  turn  "  when  heated.  Tliis  is  sometimes  remedied  by  adding 
a  little  carbonate  of  soda  or  lime  water. 

By  culture  in  gelatin  or  in  some  sweetened  broth,  it  is  possible 
to  dt'velof)  typical  ferments  which  milk  contains  and  which  tend 
to  alter  it  and  even  sometimes  render  it  dangerous.  The  most 
remarkable  of  these  microbes  are  :  the  lactic  jerment,  motion- 
less, aerobe  from  I  to  2  ^.  long,  which  coagulâtes)  the  milk  and 
forms  lactic  acid  at  the  exj>ense  of  the  milk-sugar  ;  tlie  thijro- 
thrix  Ivnuis  which  curdles,  then  rapidly  liquefies  the  casein  ;  it 
is  aerobic  ;  the  T.  filifonnis  which  also  peptonizes  it,  but  less 
actively,  after  the  manner  of  trypsin  ;  the  T.  (listurtiis  and 
geniculatus  which   transform   the   milk   into   a   doubtful   liquid 

containing  acetate  and  valeri- 
anate of  ammonia  as  well  as 
leucin;  the  T.  turpidus, an  aero- 
bic ferment  like  the  preceding, 
which  liquefies  the  casein 
after  having  coagulated  it, 
and  produces  ammonia,  but- 
yric acid,  leucin  and  tyrosin  ; 
the  T.  uroccpfiaium,  in  opera- 
tion aerobic  but  which,  shelt- 
ered from  air,  liquefie,s  the 
casein  with  the  production  of 
carbonic  acid  and  free  hydro- 
gen. In  contact  with  it,  milk 
acquires  a  putrid  odour.  The 
T.  cUimformia,  jturely  anaero- 
bic ;  it  determines  tlie  coagu- 
lation, then  the  fluidifieation 
of  the  milk  of  which  it  at- 
tack» the  casein  and  sugar  with  formation  of  peptons,  alcohol, 
fatty  acids,  carbonic  acid  and  hydrogen  ;  the  T.  mttnula  which 
modifies  the  milk  whilst  precipitating  the  casein  and  digesting  its 
clis.s(>lved  albumins  which  it  changes  into  jieptons,  liberating  car- 
bonic acid,  hydrogen,  and  a  little  sulphuretted  hydrogen  ;  lastly, 
the  linciUuH  bulyrifii»  which  iw  killetl  Ity  o.xygen,  but  which, 
sheltered  from  the  air  traji.sforms  the  milk-sugar  into  butyric 
acid  with  liberation  of  CO-*  and  H-and  dissolution  of  the  casein.' 
We  may  find  accidentally  in  milk  white  and  golden  stapiijdo- 
coccuH  bacilli,  aublilis  and  several  other  microbes  of  the  fieces. 

'  Ono  lift»  pointed  out  aliiu  in  milk  the  Uacillwi  tnfsenlrrieut  tiilgatu», 
the  ehêtri/dium  butyrieum,  gome  taccharomycm,  etc.  ;  liwtly,  that  wliioh  ia 
nmrti  windu»,  thi'  iiiicrubes  of  typhoid  ft'vtT,  tuLwrculositi,  diphtheria  and 
Hcurlntiuu. 
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ADULTERATIONS   OF   MILK 


Tbe  greater  part  of  these  niicro-tirganisuw,  recognizable  under 
the  microscojx;  after  or  before  culture,  are  tlie  agents  of  the 
spontaneous  changes  in  milk  and  of  tlie  ripening  of  cheese. 

Tlie  milk  of  tuberculous  cows  presents  under  the  microscope 
agglutinated  globules,  like  mucus.  The  leucocytes  are  dis- 
tinguishable by  their  insolubility  in  ether,  their  disappearance 
under  the  influence  of  very  diluted  soda,  their  two  or  three 
nuclei  wliic-li  dilute<l  acetic  acid  renders  more  apparent. 

Sterilization  of  milk  with  which  we  sliall  occupy  ourselves 
fartlier  on  is  not  assured  by  simply  boiling  for  a  few  moments  ; 
certain  spores  can  resist  for  several  minutes  98^  to  lOO".  But 
boiling  also  destroys  the  soluble  ferments  of  the  milk,  alters 
its  taste  a  little  and  even  its  composition,  a  part  of  the  casein 
separating  itself  through  insolubility  in  the  state  of  floating  mem- 
branules.  .Milk  modifies  itself  then  at  100",  and  here  is  wiiat 
would  l)e,  accoitliiig  to  M.  Ch.  Girard,  the  composition  of  the 
same  milk  before  and  after  being  boiled  : 


Bcton. 

After. 

Water 

882-7 
381 
49 
44-e 

864-6 

Butter 

44-7 

Luctin 

60 

Cosoin  and  albuiuin 

34-2 

We  {jerceive  that  the  apparent  alteration  affects  above  all 
the  casein  which  partly  disapjieai-s,  without  doubt,  through 
becoming  insoluble. 

Boiled  milk,  if  it  is  more 
healthy.is  therefore  loss  nu- 
tritive and  less  assimilable 
than  the  raw.  We  shall 
speak  farther  on  of  sttri- 
lized  milk-.  The  changes 
which  milk  can  be  volun- 
tarily submitted  to  are 
ruinierous.  The  principal 
one  is  skimming  ;  it  con- 
sist» in  taking  from  the 
milk,  either  by  spon- 
taneous separation,  or 
by  centrifugal  action,  the 
most  buttery  part  and 
also  the  most  savoury. 
Here  is,  according  to  M. 
Duclau.x  and  .M.  P.  I.*n)- 
aire,  what  would   be  the 


Via.  n^A.  NoRMAi^  Miijc  before 
Skihtmino  :  B.  Aftek  Skimming  and 
tlio  iidititiun  of  "JO  por  i-ciit.  of  water 
iiiixttd  with  a  little  bicurboimto  of  sodu. 
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coiniwsition  of  pure  milk,  of  skimmed  milk  and  of  cream,  this 
last  deducted  in  the  proportion  of  8  to  9  parts  for  every  100 
parts  of  milk  : 

COitPAILATI\-E   CoUFOSmON   Or   PUBE   AND    SKIHMED   MiLK. 


Cream  of 

The  Smiic 

The  Same 

Nomwl 

The  SsIM 

thli 

NoiTO»! 

Sfcitnine4 

Hliiiiiiiird 

«nnt. 

Skimmed. 

Bldmuied 
Uilk 

BtUk. 

alter  12 
boon. 

«ftcr  SB 
houn. 

Water     .       .       . 

87-25 

80-70 

58-63 

87-0 

89-8 

90-0 

Dry  I'Xtract 





— 

12-9 

10-2 

100 

Buttery  rnatters 

3-50 

0.77 

35'00 

4-35 

1-35 

0-93  _ 

Caaoin    . 

3-90 

4-02 

2-75 

2.7 

2-92 

3071 

Milk-augar  . 

4-60 

4-74 

3-12 

4-98 

5-05 

5-08 1 

Mineral  niatturs 

0-75 

0-77 

0-60 

0-79 

0-77 

0-80 

Pa03      .      .      . 

— 

— 

— 

0-105 

0-12 

0-12 

100-00     1 

100-00 
Oudaux 

10000 

100-00 

100-00 
LenwirB 

100-00 

We  see  the  advantage  of  skimmed  milk  in  soitie  cases,  in  the 
obese  for  example,  also  in  the  case  of  all  those  who,  needing  a 
milk  diet,  either  digest  badly  or  do  not  require  an  excess  of  fatty 
bodies.  Milk  from  which  the  butter  has  been  removetl  by  churn- 
ing constitutes  a  very  nourishing  and  easily  digested  drink.  It 
is  more  easily  kept  than  pure  milk. 

Another  adulteration  of  milk  consists  in  the  addition  of  water. 
We  have  observed  before  how  it  is  possible  to  detect  this  adult- 
eration by  determining  the  freezing  point,  which  should  be  nor- 
mally OSS"  C.  for  pure  milk.  The  density  of  the  milk  is  also 
a  practical  and  rapid  means  of  check.  The  density  of  cow's 
milk  ought  not  to  be  lower  than  1029°  at  the  temperature  of 
15"^  C. 

Skimming  and  watering  are  the  two  principal  adulterations 
of  milk.  The  second  is  graver  than  the  first,  water  added  to 
milk  bringing  with  it  its  living  organisms,  often  injurious  and 
rendering  it  at  the  least  easily  putrescible. 

Preservation  of  Milk. 

Milk  left  to  itself  rapidly  becomes  the  prey  of  its  ferments, 
and  of  the  microbes  of  the  air.  It  changes,  becomes  sour, 
coagulâtes  and  j>utrefiea.  It  can  besides  carry  with  it  the  germs 
of  various  maladies  :  diphtheria,  scarlatina,  t_vi>hus  of  homed 
beasts,  typhoid  fever,  etc.  It  was  tried  then  to  be  jireserved 
unchangetl. 

The  oldest  metluxl  consists  in  boiling  it  ;  the  operation  can 
be  repeated  if  necessary.  But  heat  changes  the  milk  each  time 
and  <k)es  not  always  confer  upon  it  a  long  immunity.  It  is 
preferable  to  preserve  it  by  concentrating  it.  For  this,  the  milk 
is  evaporated  in  vacuo,  mixed  or  not  with  a  certain  quantity  of 
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sugar,  to  a  thick  consistency,  then  poured  into  nietallic  bottlea 
wliich  are  soldered  and  afterwards  lieated  in  a  digester.  This 
condensed  milk  can  be  kept  ahno.st  indetinitely-' 

According  to  J.  Koonig,  condensed  milk  corresponds  to  the 
composition  : 


Oondemed  MUk. 

Will)  UiB  oddltUm  of  Sugu. 

VitboatSugu.* 

Water 

'2S-61 

58-!t0 

Albuminuids       .      .      . 

U-79 

11-92 

Butter 

1035 

12-42 

Lacto«e 

13-84 

14-49 

SaccharoBe  (addf<d) 

^60.2 

0-00 

Aah    .....      . 

2l<i 

2-lS 

Often  milk  is  sterilized  without  evident  concentration.  Imme- 
diately after  milking,  it  is  filtered  and  pasteurized,  that  is  to  say, 
heated  to  70^^  or  75^,  then  quickly  cooled  ;  we  thus  confer  u|)on 
it  the  |X)wcr  of  resisting  for  several  days  sptmtaneous  changes. 
Sfimetimes  it  is  heated  up  to  Id"  with  pressure  of  carlionic  acid. 
But  even  in  this  ciise  pasteurization  does  not  destroy  all  the 
geruKs,  j)articularly  that  of  tuberculosis,  the  jjeptonizing  bacteria 
of  cowduTig,  and  of  the  dust  of  houses  and  streets,  etc.  To 
obtain  a  complete  sterilization  allowing  of  the  preservation  of 
milk  for  several  weeks,  it  is  neces-sary  to  fill  glass  or  metal  jars 
with  it.  The.se  are  then  heated  for  .some  minutes  to  106'  to  110° 
or  better  for  one  hour  to  98"^  to  100°.  If  necessary  the  operation 
may  be  repeated. 

Milk  sterilized  at  102'  still  contains  living  sjxires,  in  particular 
those  of  cowdung,  which  they  subsequently  develop  :  also 
sterilized  milks  can.  after  a  time,  become  dangerous.  Infantile 
scurvy  or  Barlow's  disease,  frequently  noticed  in  the  case  of 
young  infants  nourished  on  sterilized  tnilk,  is  due  rather  to  the 
harmful  qualities  caused  by  its  being  kept  too  long,  or  by  to.xins 
which  prevent  it  from  bemg  easily  assimilated,  than  to  the 
destruction  of  its  ferments  and  above  all  to  the  pretended  pre- 
cipitation of  a  little  citrate  of  lime.' 

If  it  is  necessary  for  sterilized  milks  to  acquire  an  almost 
indefinite  resistance  to  subsequent  changes  ;    if  they  have  to  be 

'  Another  condcnncd  niilk,  sterile  and  not  sugared,  isalso  manufactured. 
It  contains  37  [K>r  cent,  of  dry  substanreti,  of  which  10  per  cent,  are  of  pro- 
teid  luuttor,  10  of  butter  mid  12  of  milk-sugar.  Gerinuny  also  makes 
{wptoniM-d  milks  with  the  addition  of  maltose,  dextrin,  albumin,  «Ibumin- 
nlee,  hypophoajihitea,  phosphates,  etc.  These  niilks,  condensi-d  in  \ncuo, 
without  nitfjar,  iifinr  the  addition  of  b*)iling  water, etc.,  can  be  iu«m.I  to  nourish 
infuntH  in  place  of  «terilizixl  cow's  milk. 

'  1'.  C'a»ciieu\c,  Sleriliznlion  of  Milk.  Lyons,  1895. 

^  The  I'itriite  of  lime  only  Ijecome»  partially  insoluble  to  lieat,  and  it  is 
too  inauiBcient  in  milk  for  itn  partial  precipitation  to  have  any  importance. 
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sent  far  off  into  tropical  countries,  they  are  heated  again  up  to 
1 10' two  or  three  times  in  tlie  digester  at  intervaln  of  some  days. 
Unfortunately,  heating  milk  ahove  i^"  altera  it  somewhat  seri- 
ously ;  on  the  one  hand  it  destroj's  the  action  of  its  natural 
zj'maaes  ;  '  on  the  other  it  seriously  modifies  t!ie  process  of 
emulsion  of  tlie  fats  wliieh.  after  this  operation,  tend  to  reunite 
tlieinselves  into  clots  and  to  Hoat  on  the  surface.  Further,  the 
Cfusein  of  overheated  milk  is  less  assiniiiahle,  the  lactoall)umins 
and  lactflglobulins  are  coagulated  ;  finally,  the  milk-sugar 
becoming  converted  into  caramel  and  setisihly  acidiiied  hy  the 
heat,  communicates  to  the  milk,  cooked  above  100",  a  yellowish 
colour  and  a  special  taste.  Sometimes  if  it  is  well  sterilized, 
even  to  lOti  to  112',  it  is  [terfectly  digestible  by  young  children. 
M. Marfan  rightly  insists  on  the  necessity  of  doing  this  sterilization, 
in  the  summer  especially,  immediately   after  the  milking.     It 

is  not  necessary  indeed  to  leave  the 
microbes  of  the  milk  sufficient  time 
to  secrete  their  toxins  and  other 
products  of  change  which,  once 
formed,  would  continue  in  the  li- 
<piid,  even  after  the  action  of  heat. 
Sterilization  of  milk  can  be 
done  practically  at  home,  thanks 
to  the  very  simple  apparatus  of 
Soxhlet,  Budin,  etc. 

The  milk  is  poured  into  glass 
bottles  with  large  necks  of  80  to 
1'2<)  cc.  which  it  nearly  tills  (Fig. 
7).  The.se  bottles  are  covered  by 
an  indiarubber  hood  attached  to 
the  thick  brim  of  the  ves,sel8. 
These  are  placed  in  a  metal  bas- 
ket which  is  plunged  into  a  water 
bath  with  acover  in  which  the  water  rises  a  little  abovethe  level  of 
the  milk  contained  in  the  bottles.  To  obtain  a  sufficient  sterili- 
zation, this  water  is  kejit  boiling  during  45  to  50  minutes.  This 
ojierationcan  be  rejicated  tbreo  days  after,  if  necessary,  on  the 
same  buttles.  By  cooling  the  steam,  a  vacuum  is  produced, 
and  the  india-rubl)er  cover  adhering  closely  to  the  neck  of  the 
bottle  and  incurving,  as  seen  in  Fig.  7,  prevents  all  re-entrance  of 
air  and  microbes. 

'  It  ig  by  the  dentruction  of  its  oxydase  that  we  can  recogniie  tliat  milk 
hua  l)«M!n  cooked  <ir  hentod  above  80^.  To  imiko  an  experiment  clmroctorin- 
tic-  of  the  cooking  of  milk,  to  10  cc.  of  this  liquid  we  add  1  to  2  drops  of  weak 
oxyRoniiUil  water,  oral  2  to  3  dri.pri  of  u  snUition  of  2  [ler  cent,  of  ohlor- 
hydrute  iif  pariiphonylptidininiii.  1(  llio  milk  luw  not  b<H'n  warmed 
above  80",  it  produces  u  crcyiitli  bkio  tint  which  soon  turns  to  indigo  l>lue. 
The  milk  remains  white  if  it  hits  l>een  boiled. 
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STERILIZED    MILKS 

These  sterilized  milk»,  prodiK-etl  in  the  iiiaiuifactory  or  at  homtf, 
I'eiuler  great  service.  Tliey  (.•an.  when  really  necchwarv,  '» 
suhstituted  for  maternal  milk.  They  allow  yuuiig  children  to 
combat  with  persistent  diarrhoea  and  dysentery.  Certain 
invalids  who  are  unable  to  take  ordinary  milk,  tolerate  sterilized 
milk  very  well.  It  is  accused,  and  tlii.s  is  a  disadvantage  in  some 
cases,  of  constipating  infants  or  invalids.  It  has  been  supposed 
that  these  milks  provoke  sometimes  a  sort  of  scurvy  which  had 
disappeaied  by  substituting  ass's  milk  or  by  the  use  of  coffee  or 
lemon.'  The  statistics  collected  concerning  these  affirmations 
have  not  been  well  substantiated. 

In  any  ea«e  M.  Budin  does  not  consider  it  prudent  to  give 
sterilized  milk  to  an  infant  during  the  first  months. 

The  great  atlvantage  of  sterilizing  milk  by  heat  is  that  it 
causes  its  soluble  ferments  to  disappear  and  especially  its  oxy- 
dases. It  has  been  proposed  to  obtain  this  sterilization  by  the 
addition  of  chemical  agents  such  as  borax,  salicylic  acid,  formol, 
oxygenized  water,  etc.  Several  objections  must  be  raised  to 
all  these  methods.  The  most  general  is  that  we  cannot  prove 
that  the  continuous  use  of  these  milks  is  witliout  disadvantages, 
or  that  their  assimilation  is  as  easily  produced  as  that  of  ordinary 
milks.  The  contrary  has  even  been  observed.  Forster  and 
Schlenker^  have  established  that  boracic  acid  diminishes  the 
degree  of  absorbability  of  the  albumin,  stimulate^s  the  mucous 
hypersecretion  of  the  intestine  and  exaggerates  the  elimination 
of  phosphoric  acid.  Salicylic  acid  has  the  same  disadvantages, 
even  at  0'5<)  grms.  per  litre,  a  sufficient  tpiantity  to  i)revent  the 
putrefaction  of  the  milk.  Behring,  in  his  turn,  has  for  some 
years  proposed  adding  ,„,',,nitb  of  formol  to  fresh  milk.  He 
writes  that  young  calves  nourished  with  this  milk  thrive  very 
well.  But  Trillat  luus  made  exj)eriment8  wiiicli  ej^tablish  that 
formolized  milk — even  slightly  so — digests  badly  or  not  at  all. 

Another  objection  to  these  practices  is  that  they  do  not  kill 
the  microbes,  still  less  their  spores,  which  are,  as  it  were,  asleep 
but  which  may  be  awakened  in  the  intestine. 

Moilifiid  Milkti. — Attempts  have  been  made  to  give  infanta 
not  only  a  milk  exempt  from  niieroljes  and  toxins,  but  one 
approaching  as  nearly  as  [Kjssible  in  its  composition,  maternal 
milk.  Hence  these  strange  denominations  of  milks  Icminiztd 
or  mttUrni.tized .     They  are  generally  obtained  from  cow's  milk. 

Let  us  first  remark  the  dilTerence  of  comi>osition  in  the  average 
cow's  milk  and  human  milk.     Calculated  {>pr  litre,  we  have  : 


'   Oaz.    mill,  det  hôpitaux,  t.    IX,    1903. 

■••  ■•  Clwr  liio  V'iirwoiil>iirkt»it  der  Hornaun»,"  et?.,  For«t«r,  Anh.  Hygiene, 
t.  II,  p.  75.     Milks  sterilized  by  borax,  aalir^'lie  axiA,  eU:,  are  not  inoffen- 


Hve. 
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Cow-sMUk. 

Water 

868 

857-7 

Casein  and  albumin    . 

24-8 

34-0 

Butter 

42-8 

40-4 

Lactose 

60-a 

430 

Mineral  salts     .... 

2-0 

6-4 

858  gnns. 
23      „ 
39      „ 
52      „ 

3  0  „ 


Human  milk  is  therefore  poorer  in  casein  and  mineral  salts  and 
richer  in  siigiir,  than  cow's  milk.  By  an  appropriate  diet,  one 
can  obtain  cow's  milk  nearly  corresponding  to  the  above  average 
composition,  but  enriched  in  fatty  bodies  containing  even  55  to 
60  grms.  of  butter  per  litre.  These  fatty  milks,  with  the  addition 
of  half  of  their  volume  of  a  solution  in  water  of  56  gnus,  of 
lactose  or  of  saccharose  per  litre,  then  eorresiwnd  with  the 
following  compoHition  per  litre  of  the  mixture  : 

W'lltlT  ....... 

Ca.4oiii  anil  ulbiijiiiii       ..... 

Butt*T 

Lactose         ....... 

Mineral  salts         ...... 

a  composition  which  ia  singularly  like  that  of  human  milk  (Gaert- 
ner).  Hieht  ha.s  proposed  diluting  covf's  milk  with  boiled  water 
{its  volume  or  half  volume)  and  then  adding  about  15  grms.  per 
litre  of  the  albumose  of  egg. 

Thus  moditied,  these  milks  are  only,  it  is  true,  a  rude  imitation 
of  the  milk  of  our  species.  They  differ  very  sensibly  by  the 
nature  of  their  ca-sein  and  of  their  sugar  (if  cane  sugar  is  used). 
But,  well  sterilized,  they  appear  nevertheless  to  have  rendered 
some  real  service. 

Various  other  preparation.'*  destined  to  replace  human  milk 
have  been  e.xt-oUed  :  albuminous  milks,  milks  witli  the  addition 
of  cream  and  whey,  etc.  Floui-s  or  dry  iM>wder,  mi.xtures  of 
milks  and  Hour  called  milk  fooil/i  have  been  made  :  tliey  apjiroach 
more  or  tesjs  nearly  to  the  composition  of  milk,  and  experience 
has  shown  that  they  are  readily  accepted  by  the  .stomach  of  the 
young  child,  at  least  from  the  sixth  or  eighth  month,  and  that 
they  can  as.sisl  the  nurse,  and  little  by  little  be  substituted  for  her. 
The  best  known  of  these  pre[)arations  is  obtained  by  adding  to 
concentrated  cow's  milk  some  ordinary  sugar  and  a  powder 
which  is  prejiarcd  with  piuste  of  wheat,  manufactured  without 
salt  or  yeiust,  carefully  cooked  in  the  oven  until  it  is  transformed 
into  dry  and  cri.^p  Hakes  where  the  starch  has  l»een  changed  in  a 
great  mea.>iure  into  dextrin.  Thi.i  biscuit  reduced  in  (he  mill 
into  very  fine  powder,  is  afterwards  perfectly  mixed  with  con- 
centrated milk  and  the  whole  is  dried,  pulverized,  sterilized  and 
pre.serve<l  in  I)oxes  jirotected  from  the  germs  of  the  air.  This 
ia  a  gocnl  preparation  which  allows  weaning  to  take  place  without 
too  great  abniptnas.s  for  the  child  or  fatigue  f<»r  the  nurse,  and 
which  can  sometimes  be  given  tt)  invalids. 
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DERIVATn'ES     OF    MTI^ — CRKAM     OF     MILK — WTIEY — FERMENTED 
MILK — PREPARATIONS  OF  CASEIN — CHEESE 

MILK  furnishes  to  alimentation  a  great  number  of  deriva- 
tives :  butter,  cream,  whey,  fermented  milks  (koumiss 
and  kepliir).  the  alimentary  powders  and  solutions  of  casein, 
cheese  and  the  milk  sugar.  We  are  going  to  examine  the  deriva- 
tives, leaving  aside  for  the  moment  the  chief  of  them — butter — 
wliich  we  propose  studying  with  the  fatty  bodies  in  one  of  the 
following  chapters. 

Cream  of  Milk. — Cream  separates,  owing  to  ita  lesser  density, 
from  milk  left  at  rest  or  centrifugalized.  It  rises  slowly  to  the 
surface  of  milk  left  by  itself.  It  Ls  collected  by  skimming. 
Churning  easily  transforms  it  into  butter,  but  the  butter  is  not 
solely  composed  of  cream.  Cream  contains  be-sides  fat  bodies, 
casein,  a  few  lecithoprfiteids,  lactalbumin,  and  a  good  portion 
of  matters  which  irmain  in  suspension  in  the  primitive  milk 
(microbes,  ferments,  phosphatic  and  other  granulations)  drawn 
along  by  the  rising  of  the  butter.  The  composition  of  cream  is 
very  variable  ;    here  are  two  extreme  analyses  of  it  : 


Water      . 

.     «17 

Butter      . 

.     320 

CoKoin 

.       '-'7 

Lactose    . 

31 

Aah           .          .          . 

5 

1,000 


733 

ISO 

40 

40 

7 

1.000 


We  see  that  cream  Ls  an  aliment  very  rich  in  butter  and  very 
poor  in  casein.  It  is  very  difficult  to  digest  if  consunjcd  in  large 
quantities,  it  is  unhealthy  if  the  original  milk  has  not  been 
properly  collected  or  if  it  come»  from  unhealthy  cows.  Cream 
is  very  changeable  by  reason  of  the  microbes  of  the  milk  which 
it  collects  and  which  abound  in  it,  and  are  reproduced  owing  to 
a  sweet  serum  rich  in  phosphates,  which  it  contains  interposed 
between  its  fattj'  globules.  Also,  in  summer  especially,  the 
cream  spoken  of  as  "  whipped,"  has  often  been  the  cause  of 
serious  complaints. 

The  milk  from  wldch  the  cream  has  separat«d  and  risen  natur- 
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^H^        ally  to  the  surface,  is  called  skimmed  milk.    It  contains  about  a     ^H 
^H         fifth  of  the  fatty  matters  of  the  original  natural  milk,  but  almost     ^M 
^H         the  whole  of  the  other  substances  is  found  there.                             ^M 
^H              W/ietf. — The  term  whet/  is  often  applied  either  to  a  clear  or     ^H 
^H         opalescent  liquid  which  remains  when  milk   Ls  coagulated   by     ^H 
^H         spontaneously  turning  sour,  or  to  that  whicli  results  from  tbo     ^| 
^H         caseification  of  milk  by  rennet.     This  causes  confusion  and  it  is     ^M 
^H         desirable  to  distinguish  between  the.se  two  liquids.     The  whey    ^H 
^H         from  ca.seification,  the  true  wh-ey,  contains  a  proteose  resulting    ^H 
^^M         from  the  division  of  the  caseogen  by  the  casease.     This  proteose     ^H 
^^B         does  not  exist  in  whey  from  acidification.     In  both  litpiids  we     ^H 
^H         find  also  the  lactalhumins  and  lactogloluilins  of  the  original  milk     ^M 
^^Ê         {about  1  per  cent,  of  the  liquid),  also  some  very  small  quantities     ^H 
^H          of  otlier  organic  matters  (urea,  alcohol,  lactic  acid,  deiivutives     ^H 
^H          of  lecithins,    very  active  oxidizing  and    hydrolyzing    ferments,     ^M 
^^^^  etc.).     Finally,  whej'  contains  the  whole  of  the  sugar  and  mineral     ^H 
^^^H  salts  of  milk,  with  the  e.xception,  however,  of  the  earthy  phos-      ^M 
^^^^  phates,  the  greater  part  of  which  Ls  carried  away  by  the  cream,      ^M 
^H^        or  is  left  in  the  coagulated  casein.                                                      ^M 
^H             The  composition  of  whey,  ]x?r  litre,  is  as  follows  :                           ^M 

W.  Klcinchiumui. 
(Cow-a  MUk). 

Lehiiuum.                      ^^| 
(Ooat'i  MUk).                   ^1 

^m           Water 

^H           Albuminoids     .... 

^H          Fats 

^H           Milk-sugar 

^^B            Luetic-  nriil,  oto.     . 
^^B           Mineral  mutters 

933-0  grins. 
lO-ri      ,. 

1          .. 

44         ,. 

3-3     „ 

8-2     .. 

037-70  gnns.              ^H 

5-»0     ..                   ^B 

0-20     „                  H 

49-70                ^^M 

0-00             ^^^1 

^H             It  is  a  liquid  slightly  nutritive  by  its  albuminoids,  its  lactose    ^H 

^H         and  its  phospliates  ;    diuretic  and  a  little  laxative  by  its  sugar          1 
^H         and   salts.      It   is   jjarticularly   u.seful    when  it  is  important  to     ^J 
^H         frtM^  the  s\'stem  from  its  nitrogenous  residue  n)ore  or  less  toxic  :     ^H 
^H         affections  of  the  liver,  stubborn  constipation,  infectious  diseases,     ^H 
^H         etc.   The  "whey  cure,"  formerly  very  much  in  vogue,  is  practic-     ^^ 
^H         ally  abandoned  now,  perhaps  bccau.so  of  the  difiiculty  there  was     ^H 
^H         of  being  certain  that  the  milk  serum  came  only  from  fiealthy  and     ^^ 
^H         well-kept  cows.     It  is,  however,  neces.sary  to  remark  that  the      ^*, 
^H         infectious  agents  which  may  Ik>  found  in  the  milk  %vhic!i  furnishes      ^J 
^H         whey,  are  in  a  very  great  mea.sure,  if  not  entirely,  carrietl  off  at      ^| 
^H         the  moment  of  coagulation  and  remain  in  the  curd.                        ^H 
^H             Butler-milk. — -This  name  is  given  to  a  liquid  h'ft  by  the  churn-      ^H 
^H         ing  of  the  cream  of  milk  or  of  milk  itself  when  the  butter  luus  been      ^H 
^H        extracted  from  it.     It  lias,  in  these  two  cases,  veiy  nearly  the      ^H 
^H         same  comjiosit ion.     It  is  as  follows,  according  to  Lam.  compared      ^H 
^H         with   tiiat   of   the   corri^ponding   milk   and   calculated   for    100    ^H 
^M         parts                                                                                                           ^H 
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Cow'i  Milk. 

Buttor-niUk. 

Dry  residue  (average). 

Butter 

Casein  and  iHctiilbumin    . 
Lactine  or  milk-sugar 

11-8-13-7  grms. 
2-8-   1-7     ., 
5-4 
4-04 

8-7-9-8  gmjB. 
0-5-0-9     „ 
2-5-2-7     „ 
3-0-3-5     ., 

Butter-milk  is  far  poorer  in  fat  than  milk.  It  also  appears 
poorer  in  casein,  whirli  is  |)robn1jly  partly  coagulated  owing  to 
the  acidification  of  its  centre  and  is  carrieii  away  with  the  cream. 
Thus  buttcr-inilk  is  fur  from  pos.sessing  the  composition  of 
akimmetl  milk.  It  is  most  often  acidified  by  tlie  lactic  acid  of 
fermentation.  It  is  recommoiiiled,  mixed  or  otherwise,  with 
cen>al  decoctions,  for  the  alimentation  of  athrejisic  children.  It 
is  generally  used  steriliiied  and  sweetened.  We  shall  revert  to 
this  subject  (G.  Jacobson,  "Alimentation  of  iTifants,"  Arrh.  de 
méd.  des  enfants,  Februarj',  ItXtS.  See  also  Tei.xeira  de  Mattos, 
Jahrb.  f.  Kinderhvilk.,  January  1902). 


K0U.MISS  ;    Képhir  ;  Yaourt 

Koumiss. — This  name  is  given  to  the  product  of  lacto-alcoholic 
fermentation  of  mare's  milk.  Koumiss  had  long  been  used  only 
in  the  steppes  of  Southern  Russia  and  Tartary.  But  for  some 
years  it  has  al.so  been  made  in  Northern  Russia  and  even  in  (Ger- 
many for  tile  needs  of  invalids.  The  Tartars  for  making  koumis,s, 
mix  10  volumes  of  fresh  and  tepid  mare's  milk  with  1  volume  of 
previously  prepared  koutniss  and  which  contributes  its  own  special 
ferment.  This  niLttiirc  Ls  put  into  an  upright  ca.sk  whicliis  placed 
in  tile  fresh  air.  in  summer,  aird  not  far  from  a  stove  in  winter. 
From  time  to  time  the  mi.xture  is  stirred  with  a  stick.  At  the  end 
of  two  or  three  hours,  bubbles  of  gas  begin  to  appear  ;  a  rather 
intense  lactic  fermentation,  afterwards  alcoholic,  originates  in 
the  ma.ss  ;  the  litjuid  acidifies  and  Iji-comes  alcoholic.  If  it  has 
to  be  kept  for  some  time,  it  Ls  advisable,  at  tlic  end  of  the  first 
five  or  si.x  hours  of  fermentation,  to  put  it  in  strong  and  wired 
bottles  which  are  kept  in  the  fresh  air.  After  some  days,  a  foam- 
ing emulsioncfl  liquid  is  obtained,  of  a  taste  at  once  acid  and 
sweet,  slightly  recalling  almond  milk,  stimulating  the  appetite, 
facilitating  digestion  and  very  slightly  into.xicant. 

In  new  koumiss,  the  easein  in  very  thin  flakes  becomes  half 
dissolved  if  water  ia  added  to  it.  I.«ter  on  this  casein  di.s.Holvea 
either  under  the  action  of  lactic  a<id  or  by  partial  jjeptonization. 
Ab  a  matter  of  fact  one  finds  in  koumiss  from  4  to  10  grms.  of  pepton 
per  litre. 

■- •  Ca.sein  thus  rendered  soluble  must  not  Ix»  confounded  with 
lactalbumin. 
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Hero  are  some  analyses  of  koumiss  due  to  Wietli,  and  in  com- 
parison with  tlieni,  the  composition  of  the  mare's  milk  which  has 
been  used  to  make  it  : 


KoumiM  per  litre. 

PrtmlUTB 
Unn't  MUk. 

CM  1  day. 

OfSdkyi. 

0(  £1  <UfS. 

Water    .      .      . 

901-0 

918-7 

923-8 

924-3 

Alcohol  . 

O'O 

ai-9 

32-6 

32-9 

Fttt»        .       .       . 

lO'O 

11-7 

11-4 

120 

Casein    .      .        l 

8-0 

8-6 

79 

Albumin»             ]- 
Peptones     .       J 

18-9 

1-5 

3-0 

3-2 

10-4 

5-9 

7B 

SuRHr 

fiO-5 

3-9 

0-9 

0-0 

Lartic  acid  . 

— 

9-« 

10-3 

lO-O 

Soluble  salts     . 

0-8 

l-O 

12 

1-3 

Insolublo  solte  . 

2-3 

2-3 

2.2 

2-3 

Koumiss  contains  alcohol  in  the  same  degree  aa  small  beer. 
Its  peptones,  casfcin  and  its  easily  assimilated  fats,  considering 
their  origin  and  extreme  division,  make  of  it  a  liquid  at  once 
nutritive,  aperient  and  e.xr'iting.  Some  zymases  are  found  in  it 
analogou.s  to  those  in  the  juice  of  fresh  meat. 

Unfortunately  we  caimot  easily  procure  good  koumiss  in 
France. 

Képhir. — An  alcoholic  and  sparkling  preparation  very  similar 
to  koumiss  is  made  by  the  idhalntants  of  the  Cauca.sian  moun- 
tains and  the  Tartars,  with  the  milk  of  their  cows  and  sheep. 
Tile  fermentation  of  this  milk  Ls  provoked,  in  this  case,  by  a 
specific  agent  which  bears  the  name  of  képhir  and  has  been 
handed  down  from  Mahomet,  who  was  its  protagonLst.  This 
forment  is  sold  in  the  form  of  irregular  pellets  of  the  size  of  a 
millet  seed,  welded  together,  granular  and  wliitish  yellow.  Under 
the  microscope  two  small  organisms  are  discovered  :  the  one  is 
a  special  alcoholic  yo-a-'st,  the  Saccharomncts  rnycodemia  ;  the 
other  is  a  bacterium,  the  Diapora  cavcasica,  which  appears  to  play 
the  part  of  partially  [H-ptonizing  the  casein. 

To  prepare  this  Ii(iuid  the  inhabitants  of  the  Caucasus  pour  the 
milk  of  their  cows  and  sheep  into  leathern  bottles,  add  the  képhir 
powder  di!ut«i  with  a  little  lukewarm  water  and  leave  it  at  a 
moderate  temperature,  stirring  it  from  time  to  time.  After  one 
or  two  days  t!ie  prcjiaration  is  consumed  or  put  into  bottles. 
On  the  residue  remaining  in  the  bottle  they  pour  some  fresh  milk, 
and  so  on. 

Képhir  very  much  resembles  koumiss  ;  like  the  latter  it  is 
acidulated  by  lactic  acid,  but  it  is  less  alcoholic  and  less  well 
jvoptotiized.  The  following  are  the  analy.ses,  according  to 
Hammarsten.  relating  to  one  litre  of  képhir  two  days  old  : 
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Water 

Alcohol 

Lactic  acid 

Sugar 

Fat  bodies 

Casein 

Likctalhiimin 

P«ptonoa 

Salta 


8826 

70 

81 

27  8 

535 

298 

28 

0-5 

7-0 


690-9 

68 

60 

29  0 

31  0 

274 

17 

0-7 

C5 


Thus,  in  képhir,  a  small  part  of  the  lat-to«e  of  milk  lia«  bifii 
tran8forme<l  into  alcohol  and  carbonic  acid,  another  i)art  into 
lactic  acid.  A  small  portion  of  the  casein  has  Ix'pn  peptoni7.ed. 
Moreover,  the  agents  of  tliLi  fermentation  of  milk  have  poured 
their  diastases  into  the  liquid. 

Képhir  can  change,  become  sour  and  stringy,  etc. 

There  are  several  kinds  of  kepliir,  according  to  tlie  method 
and  time  of  fermentation. 

Képhir  has  lK?en  prescribed  in  cases  of  apepsia,  vomitings  of 
jircgnancy,  tuberculo.si.s  and  chronic  enteritis.  It  is  an  excitant 
of  tlie  stomach  and  an  agent  of  as-similation.  It  increases  the 
amount  of  excreted  urea,  and  diminislies  the  uric  acid  and  urin- 
ary aridity.  It  ia,  like  koumis.s,  contra-indicated  in  cases  of 
hemorrhage,  plethora,  and  in  renal,  vesical  and  cardiac  affections. 

Yaoitrt.—'fhis  is  a  preparation  of  curdled  milk  which  is 
obtained  in  the  East  by  boiling  the  milk  of  cows,  sheep,  or  goats  on 
an  ujicn  fire,  concentrating  it  to  about  one-third  and  pouring  it 
into  bowls  placed  in  a  very  hot  place  where  under  a  large  surface 
the  milk  still  loses  water  and  forms  a  skin.  It  is  left  to  cool  to 
38  or  40"  and  then  a  little  of  the  yaourt  of  the  previous  day 
JB  poured,  or  rather  injected  under  the  skin  which  has  formed 
without  breaking  it.  Four  to  five  hours  later  a  creamy  curd  is 
obtained  which  becomes  solid  and  can  be  turned  over  without 
running  out. 

It  is  an  acidulated  aliment,  very  substantial  and  easily  digested 
once  one  has  become  used  to  it.  It  can  be  kept  for  four  or  five 
days,  but  it  quickly  becomes  sour.  It  Ls  diuretic  and  antidysen- 
teric.  When  care  has  been  taken  to  remove  its  upper  and  most 
creamy  part,  it  is  easier  still  to  digest.  In  the  East  it  is  mixed 
with  a  number  of  other  foods.  It  can  be  differently  flavoured, 
sugared  or  salted. 

Alimentary  Derivatives  of  Casein. 

Everything  pointed  to  the  fact  that  the  principal  albuminoid 
of  milk — casein — which  remains  when  butter  is  prepared,  would 
attract  the  attention  of  hygienists  and  clinicians  and  become  the 
foremost  material  of  industrial  preparations  destined  for  the 
food  of  invalids,  children,  weak  people,  etc.  Indeed,  this  casein, 
which  has  the  composition  of  muscular  tissue,  scarcely  produces 
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during  digestion  either  residues  or  toxins.     It  lias  boon  applied 
in  therapeutics,  especially  at  the  instance  of  Salkowski,  Berlin. 

He  at  first  advised  a  soluble  preparation,  e«ca,s(7i,  obtained  in 
separating  by  acids  tlie  casein  of  skimmed  and  ccntrifugalized 
milk,  and  redissolving  it  in  the  feeblest  possible  proportion  of 
diluted  ammonia.  This  substance  and  numerous  analogous 
preparation.^  (IrofKJH,  sanalogen,  pUiJimoit,  nutm.se,  etc)  all  con- 
taining, like  ca.sein  from  which  they  are  jmncipally  formed, 
more  or  less  nucleins,  phosphates  and  different  salts,  seem  to 
have  very  nearly  the  same  alimentary  value  and  to  fulfil  the  same 
indications.     The  following  are  some  summary  analyses  : — 


Tropoa. 

Platinnn. 

Nutrue. 

Euc«sin. 

Albuminoid  matters  . 
Irtilk-Bugar       .... 

Fata 

Extractive  matters   . 

Water 

Minora]  salts  .... 

00 

0 
1 

77-3 
2-8 
13 
M 

11-3 
6-2 

85 
I 

1    » 

80 
2 

20 

Another  preparation  of  the  Bame  origin,   eulactol,   contains 

not  only  the  albuminoids  of  milk  but  its  sugar  and  fat«.  It  is  a 
sort  of  condensed  skim  milk  (albuminoids,  28  j>er  cent.  ;  fat«, 
44  per  cent.  ;   lactose,  etc.,  4f>  per  cent.). 

All  these  nutritive  substances  l>eing  nearly  without  taste 
can  easily  be  consumed,  either  alone  or  mi.Ked  with  other  alimente. 
But  it  is  necessary  that  they  should  he  freshly  prepared  as  often 
as  possible  ;  the  small  amount  of  butter  they  contain  will  end 
by  turning  them  rancid  in  o.xidizing  in  the  air.  Fresh,  they  have 
the  advantage  of  introducing  into  the  system  very  few  indigesti- 
ble residues,  and,  what  is  important,  few  niatcriiils  suitable  for 
transformation  into  extractive  biliary  or  urinary  matters.  From 
this  lost  {joint  of  view,  especially,  the  preparations  of  casein  have 
a  real  dietetic  interest.  One  must  not  forget,  however,  that 
casein  in  its  different  forms  of  non-fermented  cheese  (white 
cheese,  Neufchatel  cheese,  cream  cheese,  etc.,  of  which  we  are 
now  going  to  speak)  can  replace  them  and  sometimes  with 
advantage. 

Cheese. 

Cheese  comes  from  the  curdling  of  milk,  more  or  less  skimmed. 
It  is  formed  essentially  by  its  ca-sein  which,  pajwing  to  the  insolu- 
ble state  under  the  influence  of  rennet,  draws  along  with  it,  wliile 
coagulating,  a  part  of  the  fatty  bodies,  of  the  tecithoproteids  and 
Balte.  The  curdling  of  milk  is  olitained  by  nutans  of  the  rennet 
of  the  young  calf,  or  by  an  infusion  in  fresh  warm  water  of  the 
dried-up  testicles  of  this  animal. 
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The  distinction  between  the  different  kinds  or  groups  of 
cheeses  is  of  great   importance  to  the  hygienist  and  physician. 

Tiiey  ought  to  be  divided  into  cooked  cheese  and  fresh  cheese. 
In  tlieir  turn,  they  may  be  fermented,  salted  or  non-salted,  thin 
fat.     These  latter  come  from  non-skimmed  milks. 

Cooked  ciieese  always  keeps  for  a  long  time.  It  is  obtained 
generally  with  the  milk  of  the  cow.  The  principal  are  those  of 
Gruyère  or  Emmenthaler,  of  Parmesan  and  of  Bre«.se.  The 
curd  fat  or  .semi-fat,  coming  from  the  action  of  rennet  on  milk 
more  or  less  .skimmed,  is  cooked  first,  then  submitted  to  a  got>d 
pre.s.surc  which  clears  away  the  interposed  scrum,  finally, 
put  into  loaves  which  are  covered  on  the  surface  with  salt  and 
which  are  left  for  a  lung  time  in  cellars  where  the  che<«e  ri|)ens. 
Their  paste  always  remains  acidulated. 

Cooked  and  non-fermented  cheeses  render  gnjat  service  in 
the  alimentation  of  invalids.  They  atlord  variety  in  their 
regime  and  possess  nearly  all  the  advantages  of  milk,  whilst 
often  proving  eiusier  of  digestion. 

Raw  cheeses  with  strotvjlij  Halted  jxwie  are  those  of  Holland, 
Cantal  and  ChcMer,  made  with  cows'  milk  ;  and  the  cheese  of 
RfXfuefort  and  Sasse.nagt  made  with  sheeps'  milk  mi.xed  with 
that  of  the  she-goat.  Dutch  che&se  is  obtained  from  non-skimmed 
cows'  milk  ;  the  curdle  of  this  milk  cohjtired  witli  arnotto,  pres.sed 
and  coated  with  salt,  is  drained  as  much  as  possible  of  its  brine, 
then  it  Is  compressed  in  the  form  of  round  loaves  and  kept  in  an 
aerated  drying  room  where  it  ripens,  that  is  to  say  where  it  under- 
goes the  slow  action  of  its  natural  diastases.  It  is  then  rubbed 
with  litmus  in  bags  which  gives  it  its  pretty  red  colour. 

Fresh  Cantal  contains,  two  days  after  it  is  made,  20  per  cent, 
of  casein  and  4'1  per  cent,  of  albumin.  When  it  is  ripe, 
not  more  than  12  to  13  per  cent,  of  casein  is  found  ;  on  the  other 
hand,  7  to  10  per  cent,  of  its  albuminous  matters  have  been 
peptonized  by  the  ferment  of  the  original  milk. 

Ro(iueforl  cheese  is  made  from  a  mixture  of  the  very  fat  milk 
of  the  sheep  and  she-goat.  Salts  and  specially  suitable  ferments 
are  introduced  into  it«  curds,  particularly  a  niouhl.  the  Pcni- 
cilium  glaucum  which  is  cultivated  on  crumb  of  bread  and  which 
in  developing  forms  in  this  cheese  its  greenish  ttelt.s.  During 
the  rijjening,  the  air  is  made  to  penetrate  into  the  interior  of  the 
mass  by  piercing  it  through  and  through  at  different  points  with 
the  aid  of  knitting  needles.  Finally,  the  mass  completes  its 
ripening  in  subterranean  cellars  in  which  the  temperature  is 
maintained  all  the  year  round  lielow  9''  or  10". 

The  principal  cooked  non-salted  cheeses  are  those  of  Brie, 
Coulommiers,  Gérardmer,  Normandy,  Brittany,  Poni-Lévéqve, 
Camembert,  Lii^arot,  Monl-Dore,  etc.  This  last  is  prejjaretl  with  she- 
goat's  milk.      Brie  cheese  is  made  from  cow's  milk  that  has  been 
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Buhtuitted  to  rennet  at  35°  ;  the  curd  wliicli  result  from  it  first 
pressed  in  the  liand,  is  placed  in  a  kind  of  basket,  large  and 
shaUow.  where  it  is  pressed  and  drained  with  c-are.  It  is  then 
rubbed  with  suit  and  kept  for  several  days.  Finally,  it  is  heaped 
up  in  casks  in  a  fresh  and  dry  place,  a  bed  of  straw  being  placed 
between  each  cheese.  It  is  now  that  it  improves  owing  to  the. 
mould  which  develops  on  the  surface. 

Fresh,  non-jermentvd  chccwJi  are  made  with  cow's  milk.  They 
comprise  cheese  à  la  pie  (fresh  white),  made  with  skim  milk,  and 
the  fatty  cheeses  of  Savoy,  Cîournay,  Viry,  Switzerland  or  Neuf- 
chatel.  They  contain  from  50  to  60  per  cent,  of  water.  They  are 
rich  in  fatty  matters. 

In  the  ripening  of  cheese,  a  part  of  the  casein  is  peptonized,  as 
we  have  said,  at  the  same  time  as  leucins  and  tyrocins,  etc.,  are 
formed,  and  often  carbonate  of  ammonia,  at  least  on  the  surface. 
A  part  of  the  casein  is  even  transformed  into  a  coagulahle  sub- 
stance by  heat  (I)uclaux).  At  the  same  time  very  sapid  and 
odorous  prr>ducts  appear  which  give  to  each  kind  of  cheese  its 
aroma  and  taste.  They  vary  with  the  nature  of  the  micro- 
organisms which  slowly  bring  about  the  ripening  of  the  curd  ; 
the  secret  of  the  cheese-maker  consi.sts  in  retaining  the  best  pos- 
sible of  those  crj'jjtograms  which  he  has  recognized  as  being  the 
most  fit  to  develop  the  special  taste  of  these  preparations,  and  to 
stop  tlie  intervention  of  harmful  agent-s,  of  vibrios  in  j)articular. 

During  the  rijiening,  the  milk-sugar  in  fermenting,  the  fats  in 
being  partially  saponified  under  the  influence  of  .sjiecial  ferments 
and  of  surrounding  diastases,  j-ield  glycerine,  alcohol  '  and  fatty 
acids  which  are  saturated  by  the  amines  and  ammonia  formed 
at  the  same  time.  The  fatty  matter  changes  thus  little  by  little 
into  compounds  soluble  in  alcohol  and  carbon  disulphide  which 
potash  distends  and  gelatinizes,  and  which  absorb  slowly  the 
oxygen  by  colouring  in  the  air. 

Tiie  tables  on  the  following  page  give  the  composition  of  the 
most  valuotl  cheeses. 

Cheeses  are  excellent  adjuvants  of  food.  They  are  also  pep- 
togenic  and  stimulants  of  the  digestion.  It  lia.s  been  stated  that 
they  increase  the  percentage  utilization  of  the  albumin  absorbed, 
and  that  they  aid  the  assimilation  of  fats  and  carbo-hydrates. 
Cooked  cheeses  as  Kmmentlialer,  Parmesan,  etc..  maj'  add  to 
our  daily  alimentation  an  important  contribution  of  easily  a.ssimil- 
ahlo  nitrogenous  matters  ;  they  can  be  partially  substitute<l  for 
milk  in  the  milk  diet.  But.  the  fermented  cheeses  of  strong 
taste  (Rotjuefort,  Gorgonzola,  Munster)  are  not  accepted  by  all 
stomachs  and  could  not  be  substituted  for  milk,  nor,  as  a  rule, 
given  to  invalids. 

'  Tho  truces  of  ulcoliul  in  Roquefort  are  larger. 
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CHEESE 

PnUSMTAOE  COUPOSITION    OF   THK    PUMOtPAI.  CrBESKS. 


Kminaa- 

L 

tiulcnor 

Pmrnisau 

CbMlor. 

Cantal  of 

Dutch 

1 

Urayèn 

(average). 

8mooti».i 

(amafl». 

Uren|«). 

Wftter    .... 

3408 

31-80 

35-02 

36-20 

36-60 

Casein    .... 

31-41 

4119 

25-99) 

28-21 

.4lbimiin 

— 

— 

—    . 

24-69 

— 

Mattftrg    sulublo    in 

113 

M8 

7-50J 

2-50 

boiling  wuter 

Fatty  bodies 

28U3 

19-52 

26-2 

34-70 

27-83 

Solul>]e         mineral 
salts  a 

Inaoluble     mineral 
salts 

t     385 

0-31 

4.16 

2-23 
2-22 

4-80 

Authors 

MQller 

J.  Koenig 

Payen 

Ihiclaux 

Payen  ; 
Mayer 

Boquetort 

Ooffoiuola 

Camembort 

Brte 

Nonfelialal  j 

(Soioi.1. 

(avMBfe). 

(aveiaaa). 

(avemc»- 

Water     .... 

10-30 

37-72 

51-30 

49-70 

37-87 

Casein     ...        1 
Albumin                     1 

43-28 

25-91 

19-00 

18-07 

17-43 

Mutters   soluble    in 

1-50 

0-23 

3-60 

0-83 



boiling  woter 

Fattv  bodies     . 

32-30 

32-14 

21-60 

25-87 

41-30 

Mineral  Halts     . 

4-45 

4-00 

4-70 

4-54 

3-40 

.authors  .    . 

Blon- 

J. 

Mala- 

Various 

Mulagutti 

deaii 

Koenig 

Kutti 

authors 

t  Tlie  curd  from  which  Cnntnl  cheese  is  obtained  c<>ntains,  according  to 
Ducluux  -  water,  4070  ;  fat«.  30-10;  casein,  20-0;  coaj;ulable  albumin, 
4-10:   matter  soluble-  iu  \saim  water,  4'M  ;  folt,  O'KO. 

»  Tlieao  «iluble  salts  ure  principally  formed  of  ulkaiine  phosphates; 
tho  inxoluble  of  pho-iphute  of  lime,  with  a  little  magnesia,  ovido  of  iron 
and  of  silicon. 
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KOOS   AND    MILTS — FATTY   BODIES 

IN  terminating  the  history  of  tlie  derivatives  of  milk,  it  re- 
mains to  speak  of  butter,  but  wc  will  defor  the  study  of  it 
to  the  end  of  the  chapter  ho  as  not  to  separate  it  from  the  other 
fatty  bodies.  First,  in  ortler  to  complete  the  description  of  the 
aliments  furnished  by  the  animal  world,  we  will  occupy  our- 
selves with  egg.s  and  mitt.s. 

EOQS. 

Eggs  of  the  gallinaceous  tribe,  especially  those  of  the  hen, 
enter,  as  one  knows,  into  a  large  part  of  domestic  food.  Paris 
alone  consuiries  more  than  500,{KX1,000  of  eggs  per  year.' 

A  hen's  egg  weighs  on  an  average  (50  grms..  thus  more  tlian 
30,000  tons  of  eggs  are  consunietl  yearly. 

The  egg  is  composed  of  its  shell  (with  its  shell  membrane),  of 
white  or  albumin  and  of  the  yolk. 

The-se  thi-oe  [»rinci]ial  parts  are  in  the  case  of  tUe  hen's  egg, 
in  the  following  average  weiglits  : — 


Avenga  Weiiht. 


FarlOOpwto. 


Sholl 
Albiiiiitn 
Yolk       . 


7''2  grniB.  ' 

35-4     .. 
17-4     „ 

80-0  gnoa.  for  an  egg. 


12 
69 

2t» 

100 


The  albumin  or  whife  of  the  egg  is  essentially  formed  of  a 
proteid  material,  ovalbumin,  mixed  with  a  little  ovoglobulin, 
another  «oluble  all>uininoid  by  virtue  of  the  alkaline  salts  of 
the  white,  and  of  a  weak  proportion  of  a  proteid  material  analo- 
gous to  fibrinogen  (.4.  Gautier),  a  substance  which.  Hke  the 
latter,  coagulates  by  agitation.  These  three  proteid  bodies, 
mixed  with  an  excess  of  water,  are  contained  in  little  cells  formed 
by  the  small  membranules  which  divide  and  enclose  the  albumin. 


>   638,000.000  uf    oggH   or   32,000,000  of    kgs.    were   declared    by   the 
octroi  uf  Puria  in  19U0, 
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It  is  known  that,  raised  to  70"  or  80°,  the  albumin  of  the  egg 
I'oiigulatfs  and  beooines  white,  opa()ue  and  insoluble. 
Its  average  composition  i«  a*  follows  : — 


W'jitor 

Albuiiiiiioid  mat  tore 

MiMiiljnuiiilos  (about) 

Extroctiveii 

Glucose 

Fitta 

Minorai  matters 


856 

11  8 

10 

03 

0-5 

025 

061 

100  0 


A  hundred  parts  of  njinerol  matters  left  by  incineration  of 
the  white  of  egg  contain,  accfyrding  to  Poleck  and  Weber  : — 


NnCl 

9- 16- 1407 

Mugno.sia  . 

ItJO-  317 

KCI 

41'2»-4217 

Oxide  of  Iron  . 

0-44-  0-56 

S(h1u  (not  united  with 

p»o» 

4-83-  3-79 

CI)         . 

2304- 1  «09 

SO' 

203-   1-32 

Potash  „        „         „     , 

.    2-3tV-   llfi 

SiO' 

0-49-  2-04 

Limt) 

1-74-  2-79 

CO» 

.      11-80-1 1-52 

In  the  a.she8  of  whit<?  of  egg  we  notice  its  richness  in  potassium, 
the  existence  of  alkaline  carbonates  coming  in  part  from  the 
pre-e.x.i8ting  carbonates,  in  part  from  the  decomposition  of  the 
albuminates  ;  the  preporrderant;e  of  magnesia  over  lime,  and  the 
presence  of  iron  and  .silica,  tlie  latter  in  a  relatively  very  large 
«juantity. 

The  yolk  of  egg  is  es-sentially  composed  of  fatty  matters  of 
which  some  are  nitrogenous  and  phosphorou.s,  the  lecithins,  and 
of  special  albuminous  suljstances,  vitelline  and  nucleo-proteids, 
which  remain  insoluble  when  the  yolk  is  treated  with  a  mixture 
of  water  and  ether.  The  vitelline  is  separated  from  the  nucleo- 
proteids  by  menus  of  slightly  salted  water  which  dissolve*  it. 
It  has  the  j)roperty  of  sj>litting  up  under  the  influence  of  warm 
water  into  a  coagulate<l  ulbuniinoid  materiiil  (75  jkt  cent.)  and 
lecithin  (25  j)er  cent.).  With  regard  to  tlie  nucleo-proteids, 
which  are  not  dissolved  by  the  solution  of  salt,  their  digestion 
by  the  gastric  juice  shows  that  they  are  formed  of  albuminoids 
free  from  phosphorus  and  of  cytoprutcids  and  nucleo-proteids, 
richly  phosphorated.  The  yellow  of  egg  is  then  an  abundant 
source  of  ivssimilnble  phospliorus. 

By  the  side  of  these  prol<fids  of  vitelline,  it  is  necessary  to 
point  out  the  hematogen  of  Buiige,  a  material  rich  in  organic 
iron  destined  to  furnish  this  element  to  the  blood  of  the  new 
being. 

The  fatty  matters  of  yolk  of  egg  are  formed  of  a  mixture  of 
olein  and  margarine  with  a  small  quantity  of  lecitliins,  of  choles- 
terin,  etc.  These  lecitldns  of  which,  in  a  free  or  combined  state, 
an  egg  contain  up  to  2  grras.,  are  complex  nitrogenous  matters 
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formed  by  the  association  of  phosphoric  acid,  fatty  acids,  glj'- 
cerine  and  neurinic  bases.  Tliey  phiy  an  important  part  in  the 
assimilation  of  the  phosphorus.  According  to  tlie  observations 
of  different  authors,  but  which  have  been  contested,  tliey  even 
stimulate  as-siniilation  in  general. 

In  the  case  of  fish  in  the  spawning  season,  the  lecithins  appear 
in  abundance  in  the  eggs,  while  on  the  contrary  the  muscular 
masses  disappear. 

The  percentage  average  composition  of  the  yolk  of  egg  is  as 
follows  : — 

Water 5103 

Albuminoida        ........  1012 

Fatty  substances          .......  31-39 

Solublo  non-nitrogenous  matters             ....  0-48 

Salts 101 

In  the  31-39  per  cent,  of  fatty  substances  in  the  yellow  of  egg 
we  find  8-43  of  lecithins  and  0-30  of  eerebrin.  The  egg  also 
contains  a  little  glucose  and  two  colouring  materials,  soluble  in 
cold  alcohol  ;  the  one  free  from  iron  which  appears  to  resemble 
the  biliary  bodies,  the  other  more  ferruginous  which  re.sembles 
hematoidin.  The  following  Is  the  percentage  composition  of  the 
yolk  of  hen's  egg  : — 


Water 

Vitelline  and  other  proteid  matters 

Soluble  albumin 

Insoluble  membranes    .... 

Margarine  and  olein     .... 

Cholesterin 

LccithJnB 

CtTobrin  

^H  Alkaline  vhlorides  and  sulphates 

^^H  Ammoniacal  salt 

^^H          Pliosphates  of  lime  and  magnesia 
^^M          Colouring  matters  (with  iron) 
^^B  Glucose 

r 

i 


OoblSf. 


51-40 
}      lS-76 

21-30 
0-44 
8-43 
0-30 
0-277 
0-034 
1-022 

!        0-553 


SdifttMubmar. 


48-55 
13-93 

2-84 
U-46 

31-85 


1-52 


If  we  now  calculate  the  nutritious  materials  contained  in  an 
egg  weighing  on  an  average  60  grms.  (with  its  shell),  we  shall 
have  in  useful  materials  : — 


OsoANic  Matteb  or  a  Hen's  Eao. 
Albuminoids  of  the  white  .... 

Vitellines,  nucleoalbumins  of  the  yolk  ' 

Fats  of  the  yolk 4-1 1' 

Lecithins    .........      1-5J 


4-6  \ 
2-6 1 


12-7  grms. 


i  Of  which  lecithins  by  decomposition  =0-6  gnus, 
•a  egg=2  grma. 
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EGGS 
For  100  parte  of  egg  without  its  shell,  we  shall  have  : 


B«n. 

Dnek. 

Water 

Nitrogenous  matters     . 

Fate 

Non-nitrogenous  substances    . 
Mineral  salts 

73-07 

12-55 

12-11 

0-55 

112 

71-11 
12-24 
15-49           M 

M6 

By  reason  uf  its  albumins,  fata,  phosphorated  organlo  bodies 
and  its  iron,  an  egg,  like  muscular  tissue  and  even  more  so  than 
the  latter,  is  suitable  for  providing  a  young  animal  with  tlie 
materials  essential  to  the  formation  of  its  blood,  muscles  and 
nervous  tissues.  Thus,  fresh  eggs,  boiled  or  buttered,  form  an 
aliment  essentially  assimilable,  reparative  and  easily  digested.' 

The  shell  of  tlie  egg  is  porous.  It  has  been  reeognized  that 
it  allows  some  microl)es  or  spores  of  mould  to  pass  through, 
after  being  kept  a  long  time.  It  is  also  known  that  the  otlorous 
riiaterinls  and  va{>ours  pass  through  it  easily,  and  can  transmit 
to  the  egg  theii'  defects  or  their  qualities. 

Eggs  of  Fish. 
They  compose  a  very  small  part  of  ordinary  food  ;  the  follow- 
ing is  the  composition  of  carp's  and  chad's  eggs  for  100  parts  : — 


Cup  (Qoblay). 

Chad  (0.  Atwat«r). 

Water 

64^ 

72-1 

Vitellin 

14-06 

23-4 

Flits 

2>fi7 

3-8 

Chulesterin         .... 

0-27 



Lecithins 

3.05 

__ 

Extractive  matter 

0-3l> 



Membrane  and  envelope  . 

14-53 

-                1 

Colouring  matter  and  iron 

0-031 

-                1 

Mineral  salts     .... 

0-82 

16 

Caviare  is  much  eaten  in  the  North  of  Europe  ;  it  is  formed  of 
slightly  salted  eggs  of  the  sturgeon,  and  of  some  other  big  fish. 

It  is  composed  on  an  average,  according  to  the  analysis  of 
Payen,  Lidow  and  Stiitzer,  as  follows  : — 

Water,  43-89  ;  nitrogenous  matter  30-79  ;  fatty  substances, 
15-66  ;  organic  non-nitrogenous  matter,  1-67  ;  mineral  salts, 
8-09  per  cent,  (with  6  parts  of  ordinary  salt  added). 

It  is  a  very  phosphorated  and  exciting  substance  which  con- 

■  It  has  been  possible  to  make  preparations  of  fresh  eggs  dried  in  vacuo. 
They  only  contain  0  to  7  per  cent,  of  water  (EfTnor). 
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valeacents  and  those  suffering  from  giiatralgia  support  remarkably 
well. 

"  La  houtargue,"  (des  Provençaux)  is  a  condiment  highly 
appreciated,  composed  of  the  eggs  of  the  mullet,  preserved  in 
their  natural  membrane  and  dried  in  the  sun. 

Milt. 

By  the  side  of  the  egga  of  fish,  one  must  mention  their  milt» 
(seminal  fluid  of  male  fi.shes)  which  are  richer  than  fish  eggs  in 
nitrogen,  and  in  organic  phosphorated  substance.H. 

In  the  ripe  milt  of  the  salmon,  Miescher  found  after  desei- 
cation  : — 

Protamina 26-76 

Niu-leins                48  68 

Albumins  or  Xucleualbumins         .....  10-32 

Locitliins              ........  7-47 

Chulesterirw          ........  i^* 

Fatty  Bubstanc'ca          .......  4-53 

The  protamines  of  Miest^her,  which  largely  enter  into  these 
alimentary  prtKlucts,  are  bases  which  KohhcI  considers  like  the 
m«*t  simple  albuminoid  matters.  In  uniting  theraselves  to  the 
nucleinic  acids  they  foim  chromatine^i,  tiie  principal  phosphor- 
ated substances  of  cellular  nuclei. 

The  milts  of  fish  are  perhaps  the  most  nutritive  aliment  and 
at  the  same  time  the  richest  in  phoaphorua  that  is  known. 

Fatty  Bodies — Fats  and  Oils. 
Whether  they  are  borrowed  friHU  the  animal  or  vegetable 
kingdom,  the  arxalogy  of  constitution  prevents  tlie  separation 
of  buttons,  fats  and  oils.  The  study  of  them  will  serve  us  as  a 
transitory  stage  to  pass  from  animal  aliments  to  those  furnished 
to  us  by  plants. 

We  know  that  fatty  bodies  are  formed  by  mixtures,  in  variable 
j)rop<:jrtionH,  of  different  fatty  principles  mutually  dissolvent 
[L'hfvreiil).  These  fatty  principles  are  all  true  ethers  resulting 
from  the  union  of  a  like  alcohol,  glycerine  with  three  mole- 
cules of  fatty  acid  or  the  isologs  of  these  fatty  acids  {butyric, 
stearic,  margaric  .  .  .  oleic  acids,  etc.)  with  elimination  of  three 
molecides  of  water. 

The  butyrin,  margarin,  stearin  and  olein  of  our  fats  can 
in  their  turn  be  split  up  by  hydrolysis  and  made  to  give  back, 
thanks  to  the  action  of  the  water  as.sisted  by  alkalies  or  saponi- 
fying ferment.»,  the  glycerine  and  fatty  acid  of  which  they  contain 
the  radicals.     For  example  :— 

yOC'H'O  /OH 

C'H»f-OC*HH)  +  3H=0  =  C'H'^-OH  +  3C*H'0,0H 
\OC*H^O  \0H 

Butyrin  of  butter  Glycerine       Butyric  acid 

202  , 


^^H 

^^^^                         PATTY    BODIES                                 ^^B 

^V           Altmj,;   «itli    tht>.sc   properly   called   fatty   principles,    we   can       ^^ 

^H        find  in   the  fata  and  oils  a  small  quantity  of  free  fatty  acids            1 

^B        and  some  pliosphnrated  bodies,  colorants,  odorants,  etc.      The       ^| 

^H         usual  fats  and  oils  all  have  a  very  analogous  percentage  conipo-       ^M 

■        «ition  :— <,'  =  7ti  to  77  ;  H  =  11  to  12;  0  =  11  to  13  percent.       ■ 

^H            The  tables  which  I  have  alreatiy  given  (p.  115  and  following)       ^M 

^H        sIjow  the  noiount  of  fat  in  the  principal  fooda.     Fat  meats  can       ^M 

H        contain  (although  very  exceptionally)  as  much  as  30  and  35  per       ^M 

cent,  of  their  weight  of  it  :    lean  meats  from  1  to  6  i)er  cent.  ;       ^M 

brains  15  to  17  per  cent.     The  vegetable  aliments  also  furnish       ^M 

it   in   very   variable   proportions  ;    almonds,   nut«,    hazel    nuts,       ^| 

cocoa  as  much  as  50  and  67  per  cent.  ;  cereals  and  vegetables  in       ^H 

grains  from  18  to  05  per  cent.  ;  rice  0-8  ;  green  vegetables  from       ^M 

Olf)  to  0-4  ;    potatoes  015  per  cent.      Putting  aside  for  the       ^M 

inonu'iit    butter,    of   which  we  shall  treat   later,    the    principal       ^M 

cnme-stible  animal  fats  are  : —                                                                      ^M 

1                  The  fat«  of  beef,  mutton  and  pork  are  rich  in  stearin  in  the       ^| 

1               inner  parts  of  the  animal,  in  pahnitin  and  olein  in  the  outside       ^M 

^H         partâ  and  the  skin.     They  have  the  average  composition  : —       ^M 

^B 

Beel  F*t. 

HutloB  Fftt. 

Pork                         ^1 

^H         Water      .      .      . 

^^M          Membranes    . 
^H           Fat  lH-Hlie.4     . 
^B         AsU     .      .      .      . 

»-»8 

116 

88-88 

Traces 

10-48 

1-04 

87-88 

Traces 

6-44                    ^1 
1-35                   ^1 

Traces                ^H 

^H           They  contain  in  oleic  and  solid  fatty  acids  combined,  tlie  follow-       ^M 
^m        ing  quantities  for  100  parts  : —                                                           ^M 

■ 

UqaidAeUL 

SoUd  Fat  Acldi. 

PototootFiuloii.  ^^^H 

^H          Beef  fat  .      .      . 
^^M         Mutton  fat    . 
^M          Pork  fat        .      . 
^M         Goose  fat      .      . 

31 
15 
49 
«2 

64 
80 
41 
31 

41^-40°                ^1 
42°-50'>                ^H 

25°                    ^1 

^B            The   fat    of   goose  and  duck  fusible  at  24°  or  26°  b  rich  in      ^M 
^1         butyrin  and  caproin.                                                                                  ^H 
^H            The  oils  of  tish  in  our  climate  are  used  more  as  medicines      ^M 
^B         than  aliments  ;  but  the  Esquimaux  and  Groenlandcrs  consume      ^M 
^m         them   largely.     In  Russia,  sturgeon  oil  is  collected,  melted  and      ^M 
^B         salted  for  use  in  the  kitchen.                                                                  ^M 
^H            C<xl  liver  oil  is  extracted  from  the  livers  of  different  Gadua      ^| 
^V         which  are  left  to  themselves  until  by  reason  of  a  diaata«ic  fer-      ^| 
^■^^  ment  which  is  produced  in  them,  the  oil  separates  out  and  swims     ^H 
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on  the  surface.  It  is  alao  extracted  directly  by  heating  these 
livers  in  water  or  Btoain.  Its  density  ia  0-924.  Be.sides  the 
ordinary  fatty  Ijodies  it  contains  some  lecithins,  some  phospho- 
rated and  iodized  substances,  and  some  ba-ses  analogous  to 
ptomaines.  Dolpliin's  oil,  which  is  used  for  imitations,  is 
formed  chieHy  of  trivalerine. 

The  ])i-incipal  oils  and  fat«  furnished  by  vegetables  are  the 
following  : — 

Olive  oil  obtained  by  pounding,  with  heat,  the  ripe  food  of 
the  olive.  Its  density  is  0-916  at  15°.  It  congeak  at  +2",  This 
oil  is  a  greenish  yellow,  very  fluid  and  of  sweet  taste.  It  is 
chiefly  formed  of  olein  and  margariu  with  a  little  stearin. 

Colzu  oil  is  extracte<l  from  the  seeds  of  Brasaica  campestris. 
It  solidities  at  — 6''-2.  Density  0-913  at  15".  It  is  especially 
useful  as  lamp  oil. 

Rape-need  oil  is  extracted  from  the  seeds  of  turnip-cabbage 
and  turnip-radish.     Deiwity  0-915  at  15°. 

Poppy  oil  is  extracted  from  the  seeds  of  Papaver  somniferum. 
It  solidifies  at  —18°.  Its  density  is  0-925  at  15'^.  It  is  the  oil 
which  i.s  vulgarly  called  white  oil,  although  it  is  slightly  yellow. 
It  is  often  used  as  a  subslitute  for  ohvo  oil  on  our  tables. 

Collon  oil,  almost  colourless,  is  extracted  from  the  cotton  plant 
and  also  used  as  a  substitute  for  olive  oil. 

Oils  of  nuts  and  sweet  almonds  are  also  comestible.  The 
first  fluid,  colourless,  witli  a  slight  odour,  easily  grows  rancid 
and  haa  a  density  of  0-02t)  at  16".     It  solidifies  at  -27°. 

The  alimentary  fata  and  oils,  after  having  been  emulsioned 
and  partly  saponified  in  the  intestines,  are  afterwards  trans- 
formed, at  least  in  a  very  large  proportion,  whilst  traversing 
the  intestinal  walls,  into  the  specific  fats  proper  to  each  animal. 
However,  by  amply  nourishing  a  dog  with  oil-cakes  or  seeds  of 
colza  which  contain  the  glycerine  of  erucic  acid  (J--H.^*0°,  a  body 
entirely  foreign  to  the  tissues  of  tliLs  animal,  Munk  found  again 
in  its  fats  a  certain  proportion  of  this  acid.  Evidently, 
abundantly  absorbed  in  the  intestineji,  it  had  not  had  time  to 
undergo  cimipletely  the  transformation  into  specific  fatly  prin- 
ciples proper  to  the  canine  sjMwies. 

Fatty  bodies  are  useful  in  the  preparation  of  our  aliments,  but 
their  absolute  necessity  as  aliments  has  not  been  demonstrated. 
They  can  result,  in  fact,  from  the  division  of  the  albuminoids 
in  tlie  system  and  especially  from  the  sugars  and  carbo-hydrates 
by  loss  of  CO^  and  H'O  :  nL"'H"0''  =  O^H'^'O"  +  23CO^  +  26H'0. 
Glucose.         Fatty  bodies. 

In  fact,  two  or  three  hours  after  a  repast  rich  in  starch  and 
sugars,  the  quantity  of  carbonic  acid  gas  expired  and  perspired 
increases  considerably  and  in  larger  proportion  than  that  of 
the  oxygen  absorbed  in  the  same  time    (Hauriot).     We    have 
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seen  (p.  56)  that,  of  all  the  aliments,  fats  are  those  which,  in 
the  most  feeble  weights,  introtluce  into  the  system  the  maximum 
of  latent  strength.  Fats,  like  sugar  and  starch,  are  intended  to 
provide  the  necessary  energy  for  mechanical  work  and  calorifi- 
cation. Fatty  bodies  being  those  of  all  the  combustible  princi- 
ples stored  in  our  tissues  which  disappear  tlie  first  and  the  most 
easily,  may  he  considered  as  foods  "  sparing  "  the  albuminoids. 
However  their  action  is  less  from  this  point  of  view  than  that  of 
the  carbo-hydrates  ;  but  we  have  said  that,  whatever  l>e  their 
relative  abundance,  ternary  bodice  could  not  entirely  prevent 
the  disint<*gr(itiun   of  tlio   nitrogenous  principles. 

Fats  and  oils  can  be  consumed  in  large  quantities  in  very  cold 
chmatos. 

Butter. 

Butler  is  separated  from  tlie  milk  by  skimming  and  churn- 
ing. Besides  the  ordinary  fatty  btxlies,  viz.,  olein,  palniitin, 
istearin,  it  contains  butyrin,  caproin  and  oaprytin  and  even  a 
certain  (juantity  of  casein  and  traces  of  other  albuminoids  which 
the  fatty  globules  carry  away  along  with  them  ;  we  also  find 
some  interposed  water  holding  in  solution  lactose  and  salts 
borrowed  from  the  serum  of  tlie  milk.  In  solidifjang,  butter 
carries  with  it  in  a  very  large  proportion,  the  mierobic  and 
diastasic  ferments  of  milk  ;  whence  its  liability  to  cliange 
and  its  facility  for  becoming  rancid.  Butt-er  which  has  not 
been  melted,  but  wliich  is  carefully  washed  and  pre.s.sed,  is  less 
disagreeable  becau.se  it  is  better  cleared  of  tlie  .serum  which 
remains  interposed  between  the  buttery  globules. 

By  reason  of  this  constitution  and  its  very  low  melting  point, 
,  26°'5,  butter  is  one  of  the  most  digestible  of  all  the  fatty  bodies, 
peBpecially  if  it  is  fresh.  Spread  on  bread,  one  can  consume  it 
for  some  weeks  without  inconvenience,  in  a  dose  of  100  grms. 
and  more  per  day.  Here  is,  according  to  M.  Duclaux  {Annales 
de  V Inslilul  ngroimmique,  t.  IX.  1884),  the  composition  of  fresh 
and  salted  butters  made  from  cow's  milk  : — 


Ttfh  Battar. 

Salt  Batter. 

OinUI. 

1           iiHmy. 

Ul«ny. 

Water 

13-40 

14-24     12-40 

12-38 

Fatty  matters 

84-30 

84-82     86-71 

80-50 

Salt 

0-04 



5-08 

Mflk-augar       .      .      . 

0-60 

0-50       0-16 

0-67 

Caaeia  and  aalta  . 

0-76 

1       0-44      0-73 

1-43 

The  fatty  material  of  butter  of  cow's  milk  gives  on  an  average, 
the  following  composition  according  to  W.  Blyth  : — Olein,  42 
per  cent.  ;    palmitin  with  a  little  stearin,  50  per  cent.  ;  butyrin, 
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7-6  per  cent.  ;  caproin  and  capryiin  0-2  per  cent.  The  butyric 
and  caproic  acids  are  there  in  tlie  proportion  of  1  to  2  per  cent, 
according  to  Duclaux.  Butter  made  from  sheep's  or  goat's 
milk  contains  very  nearly  the  same  proportions  of  the.se  various 
volatile  fatty  acids. 

The  colour  of  butter  varies  from  white  to  an  orange  yellow, 
but  its  yellow  tint  i.s  often  due  to  anatto  or  to  inarif{old  or  saffron 
which  w  added  to  it  artificially.^  The  savour  of  butter  i.s  sweet, 
its  odour  very  slightly  perfumed.  Its  reaction  should  be  slightly 
acid.  Its  free  volatile  acids  vary  from  010  grnis.  to  0-2.5  grms. 
per  kg.  The  different  pastures  and  bree<ls  of  cows  introduce 
notable  variations  into  the  organoleptic  propertie.s  and  into  the 
composition  of  butter.  If  the  animal  has  been  fed  in  the  stable 
on  malt,  oilcakes,  etc.,  its  milk  and  butter  will  have  a  dLsagreca ble 
flavour.  If  also  th&se  foods  are  given  abundantly  to  the  animal, 
a  part  of  their  fatty  principles  non-transformed  may  be  foutid  in 
the  butter." 

It  is  often  adulterated.  Most  generally  suet,  horse  fat,  oleo- 
margarine and  artificial  margai'inc  of  which  we  shall  speak 
farther  on,  are  introduced  into  it.  Or  else  turned  or  rancid 
butters  are  re-meltetl  and  made  into  an  emulsion  with  a  little 
milk  and  water  charged  or  not  with  antisejitics  and  a  liltle 
bicarbonate  of  soda,  etc.  ;  it  Ls  then  submitted  to  centrifugal 
force  which  reunites  the  fatty  globules  thus  cleansed.  They  are 
afterwards  eon-solidated  by  being  made  to  circulate  in  very 
narrow  conduits  under  strong  pressure.  It  only  remains  to  colour 
the  butter  thus  purified  and  to  perfume  it  very  slightly  with  nut 
oil  and  sometimes  a  trace  of  essence  of  bitter  almonds. 

The  fat  of  kidneys,  of  intestines  or  of  calves,  ox  or  sheep's 
tails  melted  at  a  mild  temperature  comliined  with  olein  or  the 
oil  of  sweet  almonds  and  mi.xed  with  a  liltle  fresh  butter  finally 
malaxated  and  centrifugaliKcd,  allows  of  a  fairly  successful  imita- 
tion of  butter  being  made. 

Margarin. — A  kind  of  fat  imitating  well  natural  butter 
is  made  under  the  name  of  nmrgarine.  The  fatty  parts  of  the 
internal  organs  of  the  o.x.  of  the  calf  and  even  of  the  slieep  are 
collected  in  a  fresh  state,  hashed,  cleansed  and  melted  at  48'  to 
50'  whilst  working  them  up  under  water.  The  fats  thus 
purified  and  deprived  of  their  membranes,  are  decanted  and 
cooled  to  30°  until  the  stearin  is  crystallized.  The  mass  is  then 
submitted  to  great  pressure  which  carries  off  (be  excess  of  this 
latter  substance  and  leaves  a  more  fluid  material,  oleo-margarine. 
This  is  sent  in  forced  jets  through  fine  tubes  into  receivers  where 

*  Sometirnea  with  dinitrocrosol  and  Mortius'  yellow  which  oro  poisonous 
bodies. 

*  Lebedeff  :  Munk.  CentratUatt  /.  deutsche  mtd.   WUi.,  1882:    Virchow 
Arch.,  t.  95.  p.  416. 
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it  is  divided  and  forms  an  emulsion  which  is  mixed  with  a  little 
fresh  milk  and  then  coloured  yellow  with  roucou,  and  churned. 

An  artificial  butter  is  thus  obtained  which  washed  and  strongly 
compressed,  appears  similar  to  ordinary  butter. 

Margarine  well  prepared  with  choice  fats  much  resembles  real 
butter.  It  is  less  changeable  and  more  unlikely  to  become  rancid. 
It  is  a  good  preparation  when  sold  under  its  real  name  and  used 
to  replace  butters  of  inferior  quality. 

Its  average  percentage  composition  is  : — Palmitin,  22-3  ; 
stearin.  46-9  ;   o/etn,  30-4  ;   butyrin  and  eaproiv,  0-4. 
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THE  study  of  the  modes  of  alimentation  of  great  liutnan  ( 
munities  permits  us  to  state  (pp.  13  and  27)  thataliowa 
being  made  for  drinking  water,  out  of  100  parts  of  aliment,  man  in' 
our  climate  borrows  about  77  jiarts  from  the  vegetable  kingdom. 

Tiie  vegetable  aliments  therefore  play  a  very  important  part. 

The  most  neet^sary  of  them,  bread  (or  similar  foods)  enters  into 
our  ordinary  allowance  to  the  cxt«nt  of  21  per  cent.  After  it,  the 
most  common  aliments  of  vegetable  origin  are  tlie  cereals  and 
their  dérivât ive.'i.  herbaceous  or  seed  vegetables,  roota,  tubercles, 
fruits  jtrojMjr. 

Alttiough  vegetables  bring  us  the  same  sorts  of  fundamental 
alijnentary  principles  as  those  furnished  to  u.s  by  animal  foods, 
albumins,  fata,  carbo-hydrates,  these  principles  differ  however 
in  the  details  of  their  internal  constitution.  Resides,  in  plants  they 
are  mixed  with  a  mass  of  cellulose  material  almost  inassimilablo 
by  man  ;  and  whereas  in  the  aliments  of  animal  origin,  proteid 
materials  prcHlominate.  it  is  the  starchy  materials  and  sometimes 
the  sugars  which  arc  found  in  great  abundance  in  the  vegetable 
aliments. 

Let  us  also  remark  that  meat,  milk,  eggs,  blood,  etc.,  provide 
us  with  their  albuminoids  almost  in  the  same  state  in  which  they 
exist  in  our  organs,  and  that  on  the  contrary  vegetable  albumins 
such  as  legumin,  almond,  gluten,  etc.,  further  removed  from  the 
state  which  they  must  reach  in  the  animal  to  enter  into  the  con- 
stitution of  its  organs,  demand,  in  order  that  we  may  use  them, 
a  more  difficult  work  of  assimilation  if  one  judges  of  them,  on  the 
one  hand,  by  the  accepted  lielief  that  they  nourish  less  for  the 
same  weight,  that  they  are  less  fit  to  keep  up  our  strength  ;  and 
if  one  remembers,  on  the  other  hand,  that  they  are  less  completely 
and  more  slowly  re-absorlied  in  the  intestinal  tube.  According 
to  Iliibner, whereas  out  of  100  parts  of  proteid  substances  furnished 
by  meat,  t)6  are  utilized  by  man.  SO  only  are  utilized  if  these 
alb\uninoids  come  from  wheat  and  82  if  they  are  furnished  by 
I>ea8  and  other  dry  vegetables. 

It  is  almost  tlie  same  with  the  ternary  matters  :  the  animal 
provides  us  with  them  to  a  very  large  degree  in  the  stale  of  iaimc- 
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diately  assimilable  fate  ;  the  plant  brings  them  especially  in  the 
form  of  sugared  or  starchy  Bubatances,  which,  before  changing 
into  fats  in  the  system,  have  to  undergo  a  loss  of  carbonic  acid 
and  water.  Besides,  a  part  of  these  starchy  substances  and  a 
great  part  of  the  cellulose  and  analogous  compositions  (gums, 
mucilages,  etc.)  pass  through  the  animal's  intestine  without  having 
time  to  become  either  transformed  or  even  absorbed.  Out  of  KJO 
parts  of  carbohydrates  contained  in  different  ordinary  aliments, 
Hubner  has  found  that  the  following  proportions  remained  in  the 
fœces  : — 

VNIiito  wheat  bread           ......  1-1 

Rye  bread 10  9 

Maize 32 

Rice 09 

Potntoes 7  0 

Carrots 182 

Lentils 3  6—7 

A  very  important  part  of  the  cellulose  of  herbaceous  vegetables 
ptus-ses  through  the  intestine^}  without  being  absorbed  :  only  a 
slight  projKjrtion  of  it  in  utilized. 

Witii  regard  to  the  vegetable  fats,  they  are  in  general  as  easy 
to  assimilate  as  the  animal  ones.  One  finds  along  with  tliem  in 
plants  some  bodies  of  a  fatty  nature,  more  or  less  soluble  in  ether 
and  alcohol,  hut  of  a  different  constitution.  They  are  often 
phosphorated  and  nitrogenized.  Instead  of  dividing  by  liydro- 
lysLs  like  true  fats  into  glycerine  and  fatty  acids,  certain  of  these 
substances  give  glycerine,  fatty  acids,  phosphoric  acid  and  nitro- 
genous bases  ;   tTiis  is  the  case  with  the  lecithins.      According  to 

[  Schultze  and  Stieger,  the  contents  of  the  grabis  of  cereals  in 
lecithins  varies  from  0-52  to  0-74  per  cent. 

Other  substances  fif  a  fatty  appearance  are  the  true  nucleins  ; 

Lphosphorus  e.xLsts  there  in  an   organic  and    eajsily    assimilable 

Vstate.  Seeds  and  tubercles  are  very  rich  in  thijs  element.  Nearly 
two-thirds  of  that  which  we  consume,  comes  from  these  substances. 
It  exists  there  in  a  very  small  quantity  under  the  form  of  mineral 

r  phosphorus  ;  only  6  per  cent,  of  total  phosphorus  is  found  there 
under  the  form  of  lecithins  and  nucleins  ;  but  the  greater  part 
(from  70  to  92  per  cent.)  is  again  found  under  the  form  of  a  simple 
combination,  the  anhydroxymethylenediphoephoric  acid  dis- 
covered by  M.  Posternack',  a  body  corresponding  to  the  comjKi- 
sition  U'''H*I"0°  and  clearly  decomposed  by  hydrolysis  into  inosit 
and  phosphoric  acid.  This  acid  contains,  in  the  organic  stale  26  per 
cenJ.  of  {Àoap/ionis.  In  the  seeds  it  appears  united  to  potash  and 
magnesia. 
Tlie  following  table,  borrowed  from  M.   Postemack,  indicates 


»  Compt.  rend.  Acad,  tciences,  t.  CXXXVll,  pp.  339,  439. 
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the  percentage  quantities  of  phosphorus  existing  in  some  seeds 
under  these  different  forms  : 


ToUl.  p. 


Hempaeed  shelled 
Fmb  .... 
Lentils 
Haricots  . 


1-460 

0-3«7 
0-39 
0-612 


P.  ol  Poctanuick'» 

Add 

for  100  part*  of 

Grain. 


1-330 
0-200 

0-247 
0-418 


P.  of  Poitenuiek't 

Add 
(or  100  pirt<  o( 
total  P.         I 


P.  of  ledthini 

tor  100  parte 

of  total  P. 


01-44 

70-80 
82-60 
81-60 


102 
6-2 
6-7 
8-0 


The  extracts  and  flours  of  cereals  introduce  into  the  system  a 
large  quantity  of  {»hosphoru.s  in  an  a«.sirni]able  form,  without 
burdening  the  ahmentation  with  an  excess  of  albuminoids  or 
nitrogenou.s  waste.  These  extracts  are  also  favourable  to  the 
growth  of  young  animals,  and  excellent  for  convalescents  and 
infanta  as  has  already  been  remarked  by  the  ancient  Greek 
physicians. 

The  following  table,  due  to  MM.  Schlagdenhauilen  and  Reeb', 
gives  in  phosphoric  anhydride  P-'O",  the  i-elativc  projwrtion  of 
phasphorua  containwl  in  the  natural  aUmentary  seeds  under  two 
forms — mineral  and  organic. 


Jub. 

piO» 

porlOO. 

Mineral. 

Orgaolc. 

Total. 

Wheat    .      .      . 

2-22 

0-859 

n-183 

1-040 

Rye         .      .      . 

2-16 

0-739 

0-'2!tl 

1030 

Barley    . 

2-42 

0-6G7 

(1-373 

()-<.t30 

Oats       .      .      . 

3-2» 

0-680 

OKiO 

0-840 

Buckwheat. 

2-97 

1-648 

0-070 

1-718 

Haricots 

3-13 

0-652 

01H7 

0-839 

Peas       .      .      . 

2-73 

0-581 

0-240 

0-821 

Plants  also  introduce  into  our  footi  a  certain  quantity  of  iron, 
magnesia,  manganese  and,  without  doubt,  some  silica  in  organic 
form.  Several  of  their  combinations  a!.so  contain  phosphorus 
soluble  in  ether  and  even  in  petroleum  ether. ^ 

Vegetables,  particularly  herbaceous  vegetables  and  seeds  of 
leguniinosae,  play  another  very  important  part  in  alimentation. 
They  convey  to  the  animal  organism  in  the  form  of  salts  of  potash, 
soda.'magneaia  and  lime,  the  basis  necessary  to  our  tissues.  They 
are  contained  in  plants  in  the  form  of  albuminates,  malates, 
citrates,  tartrates,  oxalates,  etc.     Tlie  organic  material  of  these 

»  CompUs  Btndus,  t.  CXXXV,  p.  205. 

'  In  my  reseorohea  on  chloropliylU,  1  have  shown  that  these  vefteluble 
pigments  dissolved  in  iM-trolfiiin  t-fher  contain  n  cortiiin  qiianlily  of  phus- 
phoruH  and  niagnotiiiiiii  ;  iifti'r  evaporation  and  cuk-inution,  we  obtoin 
a  residue  containing  phosphate  of  nia^^nesia  free  from  iron- 
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salts  during  destruction  in  the  »_\'st.ein  owing  to  a  series  oi  oxida- 
tions, gives  up  in  the  form  of  alkaline  carbonates,  the  ba^es 
introduced  in  the  form  of  organic  salts.  They  saturate  the 
uric,  hippuric,  lactic,  sulphuric,  phosphoric  acids,  etc.,  arising 
from  the  dis.similation  of  animal  matt-ers.  It  is  chiefly  by  tin's 
mechanism  that  the  alkalinity  indispensable  to  their  functioning 
is  preserved  in  our  tissues  and  plasmas.  From  this  point  of  view, 
vegetables  play  in  animal  alimentation  a  rôle  of  the  first  import- 
ance. Potash  predominates  in  thorn  ;  according  to  Bous-iin- 
gault,  spinach  contains  4-5  grms.,  potatoes  3-2  grms.,  turnips, 
3-7  grms.,  cabbages  2-6  grras.  chicory  1-7  grms.,  etc.,  for  1(J<)  dry 
part«. 

Out  of  the  4-5  grms.  of  potash  (K'O)  and  M  grm.  of  soda 
(Nii-0)  contained  in  his  alimentary  allowance  for  24  hours,  an 
adult  receives  from  vegetables  3-2  grms.  of  pota-sh,  and  0-65  grms. 
of  soda.  Out  of  115  grms.  of  lime  and  0  t)5  grms.  of  magnesia 
in  the  same  allowance,  vegetables  furnish  him  with  0'80  grms.  of 
lime  and  (t-ôO  grms.  of  magnesia. 

We  eliminate  each  day  by  tlio  urine  about  5  grms.  of  sulphuric 
anhydride  (SC)^)  and  2-.'»  grms.  of  phosphoric  anhydride  (P'O*) 
arising  from  the  sulphur  and  phosphorus  of  the  albumins  and 
nucleins.  It  is  the  acids  thas  formed,  part  by  division  and  part  by 
oxidation,  which  are  saturated  by  the  alkalies  furnished  by  the 
plants.  To  this  saturation,  however,  a  feeble  proportion  of  am- 
monia directly  formed  in  the  tissues  contributes.  This  latter 
phenomenon,  summary  in  the  ca.se  of  omnivorous  animals, 
develops  largely  in  carnivorous  animals  nourished  solely  on  flesh. 

Classification  of  vegett^)le  aliments. — We  shall  divide  into  five 
groups  the  aliments  furnished  by  plants  : 

(o) — Cereals  (meals,  bread,  etc.)  and  their  derivatives. 

(b) — Seed  vegetables  (haricots,  peas,  lentils,  beans,  etc.). 

(f) — Roots  and  tubercles  (potatoes,  batatas,  yams,  Jerusalem 
artichokes,  etc.). 

(d) — Herbaceous  vegetables  (spinach,  sorrel,  chicory,  cabbages, 
Bilads,  etc.). 

(e) — Fruits  (apples,  pears,  peaches,  strawberries,  almonds, 
nutâ,  etc.). 

Cereals. 

The  seeds  of  cereals  are  used  in  foods  either  in  a  direct  form 
cooked  in  water  after  removing  the  husks  and  consumed  in  their 
natural  state  as  barley,  rice  and  corn  itself,  or  else  in  the  form  of 
pap  or  dough  as  in  the  case  of  maize  and  buckwheat,  or  finally  and 
generally  in  the  form  of  bread.  Before  si^eaking  of  this  List  pre- 
])aration,  we  state  in  the  following  table,  comjKised  solely  of 
average*  borrowed  from  J.  Koenig  '  and  each  one  corrwponding 


'  Loe.  cit. 
211 


DIET  AND   DIETETICS 

to  a  great  number  of  analyses,  the  composition  of  the  crUire  grain 
of  the  principal  cereals  : 

Av£RAOE    COIIFOBITION    Ur    UrAIK    OF   THE    PaiNCITAL   CEBEitU.* 


^^^r      MIMlwiew 
^^  Tate     .     .     . 
I  8tsrc)iei8     and 

^^        auftaro 
^^m    Cellulotieii 
^P    A«h       .      .      . 


1^ 


13-37 
1144 

1  41 

8802 

2110 
1  Ofi 


RdmUd 

Whest. 

(»v.). 


13-37 
17-6a 


1-58 
95-74 

I  as 


1337 

uao 

207 

18947 

I,  '■''" 
1-7!» 


§11 


Bye 


13  37   13  37 

12-S2   10-81 


216     1-77 


B«r- 

toy 

(»v.). 


14'0S 


Osti 

(•v.). 


12-11 


9  66  10  66 
1-93     4  9» 


Hftize 
(•v.). 


13-36 
943 

429 


Rice 

(•v.). 


Und). 


I2.U 
6-73 


(•v.). 


14-12 
1132 


088     261 


67  98  70-21  96  99  88  37  ' 
172  178  4  9,'5  10  68 1 
186     2  09     2  42     3  29 


10  33  78  48  S4  86 
2  29;  O'Al  114-32 
129,  0  82     2-77 


11-70 
932 

2-25 

67  63 
6-20 
2-90 


We  see  that  rice  is  the  cereal  riche.st  in  starchy  matters  :  after 
it  come*i,  in  decreasing  order,  rye,  wheat,  maize,  and  lastly  buck- 
wheat. 

Mfiize  and  oats  arc  the  riche.st  in  fatty  matters,  rice  the  poorest. 

Of  alt  the  cereals,  wheat  is  tlie  one  which  contains  the  most 
assimilable  protcid  matters  (up  to  18  per  cent.)  ;  after  that  comes 
buckwheat  {ll-U  to  17  per  cent.),  then  rye,  barley  and  oats  (lOT 
per  cent.)  The  jmorest  are  maize,  sorgo,  and  especially  rice  (0-7 
per  cent.). 

After  being  ground  and  passed  through  a  bolter  to  separate  out 
the  germs,  the  bran  and  a  small  proportion  of  coin]ile.\  nitrogenous 
materials,  the  different  grains  of  cereals  give  Hours  of  which  the 
following  table  indicates  the  average  cumpomlion  according  to 
J.  Kocnig  : — 

AvKltAOE    PEBCEMTACE    COMPOSITION    OF     FlOUUS    OP    CeHEAIA. 


Flour  ol 

Whwt 

(•vcnat). 

Floor  of 
Eye. 

Floiuot 
Bu-lsy. 

Floiir  of 
Data. 

Flour  of 
lain. 

^ 

Water       .... 

Nitrogenous  matters 

Fote 

Starches  and  sugars 
C«lhilo80S      .     .     . 
Ash 

13-37 

10-21 
0-94 

74-71 
0-29 
0-48 

13-71 

11-57 
2-08 

09-61 
1-59 
1-44 

14-83 

11-38 

1-53 

71-22 

0-45 

0-50 

0-66 
13-44 

5-02 
67-01 

1-86 
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14-21 
9.66 

3.80 

69.65 

1-46 

I>33 

13-61 
8-87 
1-56 

74-26 
0-67 
114 

Wheat  and  buckwheat  give  the  flour  richest  in  starch  ;  oats 
contain  most  alhiimin<iids,  ])rin<'ij)les  in  which  bnckwhent  and  rice 
are  the  most  dcstiluU".     The  flour  of  oats  and  maize  are  the 

<  See  tite  analyses  of  Péligot  (^nn.  phyH.  chim.  3rd  series,  t.  XXIX. p.  34. 
on  the  composition  of  the  diSeront  kinds  of  wheat. 
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ricliest  in  fats  m  wlnvh,  uii  the  contrarj',  the  Hours  of  wheat  a4id 
especially  rice  arc  the  poorest. 

A  |)r<jj)o.s  of  wheat  Hour,  we  shall  presently  give  a  few  facts 
conccTiiint;  the  proteid  materials  of  cereals.  As  for  the  fatty 
suhstauccs  in  jiart  phosphorated  and  nitrogenous,  they  are  above 
all  f(jnned  from  ethei-s  of  glycerine,  of  fatty  acids,  of  free  fatty 
acids,  and  finally  of  Iei,-it!iin.s  accompanied  by  others  phosplior- 
ated  bodies  and  of  special  choleslerins.  The  quautitii>s  of  plios- 
phorus  found  in  the  ethereal  extract  in  10<)  parts  of  dry  flours 
have  Ijeeii  according  to  E.  Schultze  and  E.  Steiger  : 

VVIioat 0  025  gruia. 

Rye 0022 

Burloy 0O28 

We  know  that  cereals  form  the  basi.s  of  human  alimentation. 
Unfortunately  some  of  them  introduce  poisonous  principles  into 
the  system.  Rice  often  contains  moulds  whose  spores  are  not 
destroyed  by  cooking  ;  maize  can  provoke  jiellagra,  at  least  in 
countries  where  this  grain  is  largely  consumed  by  the  people  ; 
rye  is  dangerous  by  reason  of  its  ergot,  wliich  Ls  Uable  to  produce 
gangrene  of  the  extremities  ;  the  flour  of  wlieat  may  contain 
venomous  seeds  of  rye  grass  {LoUitim  kmulenlum)  atid  of  corn- 
cockle (Agrosiemwa).  It  is  ix)ssible  by  a  good  choice  of  grains  to 
avoid  these  poisonous  effects  which  are  sometimes  endemic. 

\Vhe.\t. 

The  varieties  of  wheat  are  very  numerous  :  winter  wheats,  sum- 
mer wheats,  hard  wheats  and  tender  wheats  or  lammas  wheats,  etc. 
They  differ  in  their  average  comjtosition  :  winter  wheAt«  are 
poorer  in  gluten  and  richer  in  starch  ;  hard  wheats  are  more 
charged  with  both  and  le.s.s  a<[ueous. 

In  general,  gluten  varies  in  the  grain  of  wheat  from  10  to  15  or  16 
per  cent.  ;  on  an  average  12  {)er  cent.  The  soluble  albumins  vary 
from  1-3  to  2-6  per  cent.  ;  on  an  average  1-8  per  cent.  ;  the  weights 
of  the  assimilable  albuminous  materials  of  this  precious  grain 
rise  on  a  general  average  to  13-5  per  cent.  But  in  Germany  the 
ordinary  weight  of  the  alhutninous  bodies  of  different  sorta  of 
wheat  rises  only  to  1I-6,  and  in  France  to  12-6  percent.  The  starch 
in  a  grain  of  wlieat  varies  from  &)  to  73  per  cent,  in  Germany  and 
from  62  to  74-5  per  cent,  in  France. 

The  hard  wheats,  with  smaller  grains,  as  it  were  corneous  and 
somewhat    traiwlucid,   come  from   the   warm    countries  (South 
America,  Africa,  Asia,  Spain,  Italy).      They  are  usihI  in  making 
oatmeal,  dough,  mac^aroni,  .semolina.      These  are  the  grains  of 
cereals  richest  hi  nitrogenous  matter, 
per   cent,  of  a  yellovv    Hour   giving 
bread  for  ItM)  uf  flour  and  for  122  of 
arc  the  piHucst  in  proteid  materials. 


They  yield  from  82  to  83 
from  140  to  143  kgs.  of 
grain.      The  ktider  wheats 

Their  Hour  is  whiter 
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more  starchy.     They  furnish  bolting  from  72  to  78  per  cent,  of 
a  flour  which  gives  per  100  kgs.,  130  to  136  kgs.  of  bread  ^ 

Here  is  the  composition  of  two  average  samples  of  flour  of 
wheat,  spoken  of  as  "  of  the  first  and  second  quality  "  : — 


Fint. 

SMOod. 

Water 

Gluten 

Fatty  matters  .... 

Starch 

Cellulose 

Mineral  matters     . 

13-34 

10-18 

0-94 

74-76 

0-31 

0-48 

12-66 

11-82 

1-36 

72-23 

0-98 

0-96 

100-0 

1000 

The  very  white  flours,  obtained  from  tender  wheats  and  groats 
by  crushing  in  cylinders  called  Hungarian,  which  separate  and 
cast  the  heart  of  the  grain,  are  much  less  rich  in  gluten  than  the 
flours  classed  as  being  of  the  second  quality,  on  account  of  their 
being  less  white.  The  first  qualities  are  also  poorer  than  the  second 
in  phosphorus  and  mineral  elements.  It  follows  that  the  com- 
mercial denomination  of  "  first  quality  flour  "  and  "  second 
quality  flour  "  indicates  the  inverse  of  the  nutritive  value  of  these 
products. 

Bran,  which  is  sometimes  left  in  bread  for  economy  or  for  pre- 
tended motives  of  hygiene  to  which  we  shall  refer  again,  has  the 
following  composition  which  I  compare  with  that  of  the  corre- 
sponding flour  : 


Water 

Nitrogenous  matter  (?^{;|«,; 

FaU 

Starch 

Dextrine  and  sugars   . 

Cellulose 

Ash 


Floor. 

Bnn. 

Bran  of  a  Floor  bolted  to 

20%  Mcordlng  to  PoggUle. 

15-64 

12-67 

12-67 

11-17 

12-99 

6-61 
7-38 

1-07 

2-88 

2-88 

70-43 

31-31 

21-69 

— 



9-61 

0-98 

34-67 

34-57 

0-81 

6-58 

6-51» 

100-00 

100-00 

'  On  an  average  100  parts  of  wheat  give  by  grinding  : — 
70  per  cent,  of  very  white  flour 

5  per  cent,  of  brown  flour 
22  per  cent,  of  bran 
3  per  cent,  of  waste 
100  kgs.  of  com  give  on  an  average  96  kgs.  of  fresh  bread. 
*  Tlii»  analysis  proves  that  bran  contains  haU  its  weight  of  assimilable 
matter,  of  which  10  to  12  per  cent,  ore  nitrogenous  substances. 
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The  cellulose  of  grain  is,  as  we  can  see,  abnost  entirely  containeU 
in  the  seed  coat. 

For  I, (MM)  partw,  tlio  grain  of  wheat  contains,  on  an  average, 
17  parts  of  mineral  matters,  8  of  which  are  phosphoric  acid.  1,000 
grnis.  of  flour  give  no  more  than  5-5  parts  of  mineral  salts, 
2-50  of  which  are  phosphoric  acid.  It  is  tlie  bran  which  has 
carried  off  this  enormous  cjuantity  of  phosphates. 

For  1,000  partes  of  grain  the  phosphorus  is  thus  divided  : — 

Whole  grain,  21p.  of  mineral  salts  of  which  893  are  P'O*. 

Flour,  5-5p.  of  salts  of  which  2-33  are  P^O*. 

Bran,  15-5p.  of  mineral  salts  of  which  50p.  100  are  phosph.  of 
K  Mg,  Ca. 

The  average  ash  left  by  combustion  of  wheat  has,  according 
to  E.  Wolff,  the  following  percentage  composition  : — 


Potash  (K»0)        .      . 
8oda(Nii^0)    .      . 
Liine(CaO)     .      .      . 
Magneoia  (MgO)   . 
Ferric  oxide  (Fe»0') 
Phoa.  Bcid  (P>05) 
Sulphuric  ««id  (SO')  . 
Silica  (SiO»)    .      .      . 
Chlorine     .     .     .      . 


Total  luh  for  100  parte  of  wheat 


Winter  Wheat. 

Snmmer  Wbest. 

(IlOMulysaa). 

(ISMulyM). 

3116 

30-51 

307 

1-74 

3-25 

2-82 

1206 

11-90 

1-28 

0-51 

47-22 

48-94 

0-39 

1-32 

106 

1-46 

0-32 

0-47 

100-70 

99-73 

1-98 

2-14 

This  ash  is  then  almost  entirely  composed  of  phosphate  of 
potassium  (PO'K'H)  and  phosphate  of  magnesia  (PO^MgH) 
with  very  small  proportions  of  soda,  chlorine  and  lime.  It 
ris  alwaji's  acid  to  litmus  paj>er.  A  part  of  its  phosphoric  acid 
proceeds  from  the  nucleins  and  the  oxidation  of  organic  phos- 
phorus. One  will  also  remark  the  extraordinary  richness  of 
these  ashes  in  silica. 

The  principal  nitrogenous  matter  of  flour,  gluten  or  vegetable 
fibrin,  Ls  composed  of  four  bodies  :  giuten-ai-Bein.  the  true  vege- 
table casein  iasoluble  in  alcohol',  and  three  other  albuminoids 

'  We  find  in  the  flour  of  cerenla  iind  of  Icn'iiuiiiosae,  a  globulin  crystalliz- 
able  like  its  salts,  edenlan,  it  iu  aoluble  in  >ilig)itly  Bulte<l  water,  which  cold 
water  and  dilute  acid»  trunsfortu  into  an  insoluble  modification  in  the 
■olutiona,  and  which  poaHeasoa  boaic  properties  :  it  is  the  tdentin  of  Osborne. 
It  dissolves  in  weak  alkalies  anil  combines  with  acids,  particularly  phos- 
phoric acid  with  which  it  is  in  combination  in  these  grains.  Edentin  ia 
precipitated  from  its  solutions  by  an  excess  of  NaCI.  It  is  acid  to  phcnol- 
phthnlein.  It  dissolves  in  dilute  acJds  and  forms  with  them  and  with 
alkalies  tr\ie  combiiuktiona  (see  Bull.  Soc.  Chim.,  3rd  Series,  t.  XXVllI,  pp. 
IHG,  189,  303,  3'.)3,  305.  00«,  aod  t.  XXX,  p.  274). 
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soluble  ill  this  dissolvent,  wliicli  are  :  gluten-fibrin,  insoluble  in 
water  ;  glktdin  whicli  is  separated  by  boiling  water,  and  the 
muctdin.    A  vegetable  albumin  soluble  in  cold  water  accompanies 

the  gluten  ;  it  is  verj'  ana- 
logous to  the   albumin  of 

egg. 

The  stai-ch  of  wheat  is 
made  up  of  grains  from  49 
to  5l>/i.  in  diameter  and  has 
a  special  form  (Fig.  8).  It 
enables  us  to  recognize  tiiis 
Hour  under  the  microscope 
and  to  distinguLMh  the 
fraudulent  atlilitiuns  of 
rice,  barley,  oata,  fecula, 
potatoes,  etc. 

The  fatty  material  ex- 
tracted from  flour  of  wheat 
by  ether  is  easily  fused  at 
about  30°. 

It  contains  some  lecti- 
hins  and  other  nitrogenous 
or  phosphorated  com- 
jiounds,  in  particular 
méthylène-  diphosplioric 
acid  C'HT^O"  of  M.  Pos- 
ternack,  to  which  we  sliall 
I'eturn  when  speaking  of 
mineral  aliments. 

These  data  concerning 
the  flours  of  wheat  apply 
to  a  large  extent  to  the 
flours  of  other  cereals  of 
which  we  shall  only  say  a 
few  words  before  studjang 
bread — their  diief  indus- 
trial pi'oduct. 

Rye,  Barley,  Oats,  Maize,  Rice,  Buckwheat. 

Rye. — More  recently  discovered  than  corn,  thin  grain  enters" 
into  the  alimentation  of  many  countries.  Rye  is  indeed  the 
cereal  which  siirouts  in  ttie  poorest  soils.  Its  gluten  cannot  be 
extracted  fmm  this  flour  l>v  kneading  with  water. 

Rye  give.-»  a  l>rown  bread,  slightly  sourish,  lightly  hygroscopic 
and  of  a  rather  sweet  and  peculiar  odour.  It  is  capable  of  Iwing 
preserved  without  hardening  and  it  is  in  this  that  its  diief  advan- 
tage lies.     It  is  a  little  more  difficult  to  digest  than  wiieat  bread. 
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We  here  give  the  analysis,  aocojxlinjj  to  J.  Koenig,  of  bread  made 
from  tluur  of  sifted  rye  [onliimry  rye  bread)  and  iion-sif ted  (Fuuiiicr 
nickel  of  the  Germans). 


Rye. 


R^  bnwl      .     .     . 

Nitrogenous  matters 
Fttts      .... 
Stigiir   .... 
Stareli  .... 
CeUuluHe    . 
Aah       .      .      .      . 


By«  Br<!«d. 

Pmnpenitokcl. 

42-27 

43-42 

fill 

7-59 

0-43 

1-51            1 

'.'■31 

3'25            1 

40-94 

41-87            1 

0-49 

0-94 

1-40 

1-42 

The  mi.xture  of  flour  of  rye  and  wheat  forms  mealht,  wliieh 
jM'oduces  a  bread  easy  to  keep  and  of  fairly  good  taste. 

The  consumption  of  rj'e  bread  made  with  flour  coming  from 
grains  invaded  by  the  Ctavicepa  purpurea  or  ergot  of  rye,  can 
produce  epidemics,  characterized  especially  by  gangrene  of  tlie 
extremities. 

Barley. — This  [thint  i.s  valuable  by  reason  of  its  rapid  growth  : 
four  raonth.s  suffice  for  its  rifwning.  It  can  be  cultivated  iii  the 
coldest  or  hottest  countries. 

The  Hour  of  barley  is  little  valued — one  knows  the  saying  : 
rouyh  iis  barley  bread.  However,  we  sometimes  mix,  for  economy, 
tilt*  Hour  of  barley  with  tiiat  of  wheat.  Thus  we  obtain  a  bread 
which  rises  badly,  is  of  less  agreeable  ta-ste  than  that  of  wheat 
alone,  and  above  all,  more  indigestible. 

Decorticated  barley  (barley  meal),  cooked  in  water  with  milk, 
with  or  without  the  juice  of  meat,  makes  rather  a  good  aliment. 
Soups  of  barley  or  oats,  by  reason  of  their  mucilages  and  swelling 
of  the  fecula,  pos.sess  a  gummy  asi)ect  (mucilaginous  soups  of  the 
Germans)  and  contain  only  1-5  |>er  cent,  of  albuminoiils  and  5-6 
to  5-6  per  cent,  of  carbo-hydrates.  They  are  useful  for  satisfying 
invalids  without  nourishing  them  much. 

0«<.«i. — Oatmeal,  largely  used  in  the  form  of  soups  and  pies  for 
10()  years  in  France,  is  no  longer  employed  to-day  except  to  prepare 
broths  for  children  and  weak  persons,  but  it  Is  used  a  great  deal 
in  England.  These  preparations  are  very  shghtly  laxative. 
Oats  are  a  somewhat  e.\citing  aliment  ;  they  are  the  richest  among 
cereals  in  fats,  organic  phosphorus  and  lecithins.  It  is  said  that 
the  pap  of  oats  Ls  particularly  u.sed  in  the  East  to  fatten  young 
girls  at  the  time  of  their  puberty.  If  it  is  not  perfectly  ground 
and  sifted,  this  Hour  may  contain  some  husks  and  shar])  hairs 
which  hurt  or  irritate  the  stomach  and  inte.stines  of  children. 

Oatmeal   porridge  is  sufficiently  nutritive,   vei-y  .stinmlating, 

jreeable  to  the  taste  and  has  a  slight  {x-rfume  of  vanilla. 
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Breatl  iiiiult!  from  oate  is  very  coarse  and  is  only  now  consumed 
in  very  poor  countries.  Here  is  its  average  percentage  composi- 
tion : — 

Wutor 1304 

Nitrogenous  matters    .......  8-39 

Fatty  matters 6  03 

Sugar 409 

Carbo-hydrates,  etc.     .          .          .                     .          .          .  60  12 

CelluloseB 5  28 

Aali 306 

Maize. — Maize  or  Turkey  loh-eal,  known  from  time  immemorial, 
forms  the  basi.s  of  the  alimentation  of  a  nmltitude  of  countries, 
particularly  Lombai-dy,  the  Soutli-East  of  France,  Turkey, 
Southern  America,  etc.  Its  yellow  or  white  flour,  according  to 
the  variety,  cooked  with  water,  into  thick  paps  mi.xed  or  not  with 
milk  (polenta  of  the  Italians)  makes  cakes  of  soft  dough  which  are 
eaten  in8t«ad  of  bread.  Baked,  this  aliment  is  very  easy  to 
digest  ;  but  15  to  20  per  cent,  of  its  nitrogenous  substances  escape 
intestinal  absorption.  This  cereal  is  also  sometimes  eaten  in  the 
form  of  seeds  split  by  heating.  Unfortunately  the  countries 
where  mai/.e  is  largely  consumed,  are  tliase  which  suffer  from 
jwllagra. 

liice. — Rice  (Oriza  sativa)  is  the  plant  which  affords  nourish- 
ment to  the  greatest  number  of  people  in  the  world.  It  forms 
the  basis  of  the  alimentation  of  the  yellow  races  of  mankind  ; 
it  is  also  largely  consumed  in  India,  northern  America  and 
Europe.  Itn  flour  is  unfit  for  making  bread.  Rice  can  only  be 
eaten  cooked  in  water,  milk  or  broth,  or  in  the  form  of  gruel.  It 
is  occasionally  consumed  as  bread,  mixed  with  a  considerable 
quantity  of  wheat  flour.  The  pap  of  rice  is  an  aliment  easy  to 
digest,  especially  when  eaten  almost  dry,  after  the  custom  of 
the  Japanese.  Rice  can  be  associated  with  milk,  fatty  bodies, 
a  little  meat  or  cheese.  It  gives  with  water  a  somewhat  astrin- 
gent decoction  which  is  utilized  in  intestinal  diseases. 

Althougfi  the  least  rich  of  all  the  cereals  in  fatty  and  nitro- 
genous matters,  rice  added  to  a  little  pork  or  fish,  serves  as  the 
nourishment  of  immense  populations  in  China,  Japan.  India,  etc. 

It  is  a  very  prolific  plant,  but  it  can  only  be  cultivated  in  rather 
warm  chmat-es  and  on  lands  which  can  be  submerged,  conditions 
which  are  unfortunately  favourable  to  the  development  of  paludial 
fevers. 

Buckwheat. — Buckwlieiit  or  filarkicheat  is  the  grain  of  a  plant 
belonging  to  the  family  of  the  polygonnœ  wiiich  we  obtain  from 
central  Asia. 

It  is  to  lie  found  in  most  parts  of  Russia.  In  France  it  is  con- 
sumed in  Sologne,  Brittany  and  in  Normandy.  Its  crop  in  France 
is  from  6  to  7  million  metrical  hundredweights.      Ita  tetragonal 
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gi'itiii  furui.shi'H  a  whitish  flour,  unfit  for  ninkitig  hrviul  ;  but  Homo 
very  suhstftnt tJil  cakes  anil  [ni])s  of  rather  aureeahle  ta«te  are  mado 
from  it.  Aci-urding  to  M.  Hallaiid,  its  fiour  containH  from  9-4 
to  11-5  per  cent,  of  nitrofjetioua  matters;  2  to  2-8  of  fatty 
substances  and  58  to  63-5  of  starch. 

Decoctions  of  Cereals. — From  all  times  decoctionB  of  cereals 
have  been  used  in  medicine  as  drinks  or  light  aliments  for  inva- 
lids ;  some  a  srice  water  to  arrest  diarrhoea  ;  barley  water  or 
oats  water  a«  cooling  draughts.  This  practice  is  perfectly  rational. 
Not  only  do  we  thus  obtain  some  sugared,  salted,  aromatized  or 
alcoholized  btiverages  which  are  pleaaing  to  invalids,  but  which 
are  also  sufficiently  nutritive  by  reason  of  the  starchy  and  albumin- 
ous matters,  but  also  salts  and  especially  organic  phosphorated 
salts  of  potash,  magnesia  and  lime  which  they  dissolve  in  small 
quantities.  A  decoction  of  31)  grms.  of  crushed  barlej'  or  wheat 
per  1,0<K)  cc.  of  water,  boiled  for  one  or  two  hours  and  filtered, 
contains  j)er  litre  O'll  grms.  to  0-14  grnis.  of  total  phosphorus, 
of  wldch  0-07  grms.  to  0-09  grms.  are  organic  phosphorus,  part 
in  the  form  of  lecithins,  part  under  the  form  of  dissolved  nucleins, 
part  under  the  form  of  oxymethylenediphosphate  of  potash  and 
magnesia  (p.  210),  These  drinks,  in  the  same  way  as  milk,  favour 
the  development  of  the  skeleton  and  growth  of  the  child  or  con- 
valescent, and  .sustain  the  invalid  as  Dr.  Ch.  Springer  justly 
remarks  in  his  tittle  work,  The  Energij  oj  Growth' . 

Thetie  decoctions  of  cereals  can  be  employed  very  advantage- 
ously to  combat  demineralizatioii  in  invalids  and  in  wet-nurses 
to  improve  the  quantity  and  quality  of  their  milk.  We  shall 
return  to  this  à  propos  of  diets. 

With  these  alimentary  drinks  we  must  mention  toast  and  water, 
which  is  made  with  toasted  bread  boiled  in  water  and  afterwards 
pas.sed  through  a  sieve.  It  is  a  sliglitly  nutritive  drink  by  reason 
of  its  albuminous  principles,  its  dextrin,  sugar  and  salts  and  its 
organic  phosphorated  combinations. 

«  Paria,    1902, 
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WHEAT   BREAD 

IN  the  two  preceding  cliaiitera  we  have  stated  that  it  was 
indispensable  to  know  about  broad,  pastes  and  paps  made 
with  flour  other  tliaii  that  of  wheat.  We  shall  only  concern 
ourselves  in  this  chapt<'r  with  bread  made  from  wheat. 

Bread  i.s  with  meat  the  principal  nutritive  sub.stance  of  the 
civilized  white  man.  He  has  never  tired  of  these  two  aliments. 
The  total  consumption  of  bread  in  Paris  alone  is  9tK),000  kgs. 
jjer  day. 

Bread  Ls  the  result  of  kneading  wheat  flour  with  water  and 
yeast,  and  bakinj;  this  mixture. 

The  art  of  making  bread  has  been  perfected  with  the  ages. 
Eaised  or  fermented  bread  appears  to  come  to  us  from  the 
Egyptian  who,  already  at  the  beginning  of  historical  times, 
was  eating  raised  bread  and  drinking  beer' .  Prom  tbi.s  country 
the  use  of  leaven  penetrated  into  Pluenicia,  Cîreeee,  Italy  and 
Gaul.  But  the  ancient  jieople  of  Rome  ate  corn  either  under 
the  form  of  pulmoitum  or  pap,  as  we  still  eat  buckwheat  or 
maize  paj),  and  the  coiukou»  of  the  Arabs,  or  under  that  of 
unleavened  cakes,  cooked  under  the  ashes  or  on  the  firebrands. 

Flour  of  wheat  (like  all  Hour  of  graminaceae)  when  mixed  and 
kneaded  with  water,  a  little  salt  and  yeast,  soon  enters  into 
fermentation  :  gases  are  produced — if  it  is  a  qu&stion  of  the  dough 
of  wheat  or  rye,  the  mass  swells  and  becomes  more  or  less  porous 
and  acidulated  ;  it  rises,  as  we  say,  and  in  order  to  make  it  iiito 
bread,  it  is  only  necessary  to  submit  it  to  baking. 

The  leaven  is  sometimes  formed  of  a  part  of  the  dough  takea 
from  a  previous  kneading  and  kept  for  some  days,  sometimes  it 
is  borrowed  from  the  vat  of  the  brewer.     Leaven  or  specially 


'  'riio  iirij^in  of  h'uvnn  tipfK>ttrrt  to  bo  tlie  bwihsU'iichJ  juiiti  nf  ripp  grupea. 
Ill  Egy|)t  uad  (in^t'cv  tlu>  iiiict'  of  rijw  grafws  JH  kiieiKliMl  with  flniir,  Hiid 
tho  wFiolo  (liieil  in  tlir»  aim  undiT  the  form  of  little  cone».  Tliero  i»  thus 
olitaiiioil  IL  pri>|i>krntion  fuirly  t<iuiy  to  preserve,  containing  the  iiiueur»  or 
yeikst  of  tho  pellicle  of  the  in"npe.  Rmliicwl  to  [wwiler  and  mixed  with 
Bwoetened  liijiiiiln  or  with  the  bread  nitkiw,  thi»  po»deri'uii«ed  its  fermenta- 
tion. 


BREAD 


sclL'ttcd  yeiist',  is  mixed  at  firet  with  a  littl-  wat<?r  and  fretsh 
Hour  and  kept  for  some  hours  at  20  or  50°  {first  leaven).  This  is 
in  turn  mixed  with  a  sufficient  quantity  of  flour  and  water 
{second  liavrn),  and  finally  tliis  second  leaven  is  kneaded  with  tho 
total  amount  of  flour  to  be  made  into  bread  and  the  necessary 
water.  The  leaven  is  formed,  as  we  know  to-day,  of  a  multitude 
of  living  mii'rusccij)i(:  cells,  which,  meeting  in  the  dough  .'(omc 
phospliates,  nitrogenous  soluble  mattere  and  sugars,  develop 
there  rapidly,  e.specially  at  about  30'^  to  40".  By  acting  thus 
on  the  sugars  of  the  flour,  the  leaven  transforms  them  into 
alcohol  and  carbonic  aci<l,  and  the  gasej»  thus  produce<l  in  the 
heart  of  tlie  dough  tend  to  escape  through  the  plastic  mass, 
which  they  swell  up  and  make  porous  and  light.  At  the  same 
time,  under  the  influence  of  the  diastases  or  starches  of  the 
leaven,  the  starch  of  the  tlour  Ls  hydrated  and  is  in  part  liquefied 
in  being  transformed  into  dextrin. 

When,  about  the  temperature  of  IS*'  to  20",  the  brciul  fer- 
mentation has  arrived  at  its  height,  the  dough  is  divided  by  the 
baker  into  lumps  or  pastes,  which  are  taken  to  the  oven.  These 
cakes  still  increase  in  volume  owing  to  the  development  of  the 
gas  included  in  the  mass  and  to  the  volatilization  of  tlie  alcohol 
which  has  ))een  formed.  At  the  same  time  the  starch  is  hydrated 
by  cooking  and  partly  transformed  into  amylo<iextrin.  The 
surface  of  the  loaf  becomes  reddish  in  arriving  at  a  tem[>erature 
of  220'^  to  250'',  and  the  bread  comes  out  of  the  oven  made  up  of 
a  golden  crust  and  a  white  and  porous  crumb,  the  temperature 
of  which  during  cooking  has  not  reached  even  to  100°.  This 
temperature  is  however  nearly  always  sufficient  to  destroy  all 
the  organisms  of  the  dough  and  leaven. 

We  have  here  only  to  recall  the  manufacture  of  bread  in  its 
essential  practices,  without  enlarging  on  the  complicated  art  of 
bread  making.  It  is  sufficient  for  us  to  briefly  point  out  the 
principles  of  it,  and  especially  to  study  its  product. 

According  to  the  best  authors  (Rivot,  Poggiale,  J.  Koenig, 
Wanklyn,  etc.  ),  bread  made  and  cooked  to  a  nicety,  should  have 
the  following  approximate  composition  : — 


Solid  materiala 
Water 


00 
34» 


100 


i  It  U  a  curious  fact  that  formerly  Guy  Paton  (1668)  and  varioiia  mem- 
bers of  tlio  University  of  Paria  were  strouR  udversurieg  of  yeaat  a»  uUo  of 
pohitot-H.  But  siipfKirted  by  Perrault  and  otlipr  physicians,  its  use  in 
tho  end  prevailed  l)y  a  «lecree  of  Parliament,  March  21.  1770.  However, 
the  practice  of  using  yoaiit  as  leaven,  has  remained  for  a  long  time  reserved 
for  iHwt  quality  bread. 

'  Rivot  gives  for  properly  baked  breati  :  Water.  30  to  33  per  cent.  ; 
Wanklyn  and  Coctper.  34  per  cent.  ;    Cli.  Girard,  33  to  34  per  cent.     The 
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Since  100  parts  of  flour'  contain  on  an  average  84  parts  of 
solid  substances  and  16  parts  of  wat«r,  it  follows  that  100  kgs. 
of  this  flour  ought  to  produce  129  to  130  kgs.  of  correctly  baked 
bread. 

Amongst  bakers,  those  who  aim  at  fraudulently  increasing 
their  profits  arrange  that  100  kgs.  of  flour  shall  produce  not  130 
kgs.  of  bread  with  34  to  35  per  cent,  of  water,  but  140  to  162  kgs. 
with  34  to  40  per  cent,  of  water.  It  is  easy  to  obtain  this  result, 
either  by  adding  to  the  flour  of  wheat  a  little  flour  of  rice  or 
maize,  lime  water  and  different  salts  which  maintain  a  degree 
of  hydration  higher  than  in  the  case  of  starch  (these  frauds  are 
rather  rare)  ;  or  preferably  by  overheating  the  oven  before 
putting  the  bread  in  it,  in  such  a  way  as  to  seize  the  surface  of 
the  paste  which  is  then  cooked  for  a  shorter  time  and  which 
keeps  under  its  crust  a  quantity  of  superabundant  humidity. 
Thi.s  fraud  is  to  be  feared  especially  in  the  case  of  the  large  hoiLse- 
hold  breads  consumed  by  tlio  workman,  who  thus  loses,  on  an 
average,  101b.  of  bread  per  100  kgs^. 

Good  bread '^  ought  to  be  light,  resounding  and  well  raised. 
It  should  give  a  minimum  of  22  per  cent,  of  a  golden  cru.st  *, 
brittle  and  difficult  to  detach  from  the  crumb.  The  latter  ought 
to  be  elastic  and  to  have  large  cavities  in  it;  if,  after  I  lie  bread 
is  cool,  it  is  moderately  compressed  between  the  thumb  and  index 
finger,  the  crumb  should  not  stick  together,  but  should  slowly 
return  to  its  original  volume  ;  it  should  not  cling  to  the,  fingers 
which  knead  it.     Good  bread  should  absorb  a  great  deal  of  liquid 


customs  and  laws  fix  tho  iiinnuiit  iif  wattr  at  34  to  35  piT  cent.  In  Franco, 
the  procoBS  of  inilitiiry  brciicl-iiuikinB  pritcjiiccs  140  kgH.  of  bri«a<l  at  38  per 
cent,  of  writer.  This  l)rciul,  it  will  lie  understood,  is  too  aqueouH  tuid 
would  not  k(wp  well.  The  aniilyaes  iniule  by  Poggiale  of  ammiinition 
bri-iul  (iil)out  1800)  give»  only  34  17  per  cent,  of  water  in  the  brtnul  of  tho 
French  soldier  ;  with  4'4.î  of  starch,  41  of  sugar  and  dextrin,  !>  of  nitro- 
genotu  matters  and  6  1  of  bran.  (See  Rev.  de  médecine  militaire,  2nd 
series,  t.  XII,  p.  351.) 

'  A  mixture  such  as  is  employed  in  good  bread  making  contains one-lialf 
to  two-thirds  of  the  flour  of  tender  wheat  and  one-half  to  one-third  of  the 
flour  of  hard  wheat. 

"  If  the  luunidtty  of  bread  is  of  41  per  cent,  instead  of  35. 

••  A  priori  we  can  say  that  there  is  no  good  bread  in  the  hygienic  sense, 
except  that  which  is  made  tne<'hanifully.  Hand-made  broad  liaa  received 
not  only  the  sweat  and  often  the  pri>diict«  of  the  cough  of  the  bread  maker, 
but  also  his  epidermic  scales  and  oierything  that  those  may  carry  with 
ttuMii  in  cases  of  skin  discuses  when  due  regartl  is  not  paid  to  eloaiilineas, 
etc.  In  thi»  better  hant"i-n»a<le  hreiuls  we  soriietinies  find  part«  that  have 
a  sii'kly  taste  which  are  of  htiinan  origin,  or  which  como  from  insects  and 
maggots  in  the  flour. 

*  Borrol  :  Average  of  twenty-five  analyses  of  Parisian  breiMl  :  23  per 
cent.  Average  of  fancy  breads,  410  of  cnist.  Rivot  :  IVoportion  of 
crust,  minimum  2*2  5,  ntaxiinum  44  7-  Payen  :  English  broad,  average  of 
six  analyses,  24'4. 
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without  being  dissolved  when  it  is  moistened.  It  ought  not  to 
rub  away  under  the  fingers.  The  colour  of  tlie  crumb  ought 
to  be  very  clear  yellowish  white  and  sliglitly  transhicid  :  its  sweet 
odour  of  wheat  should  recall  neither  sourness,  mouldinens  nor 
fermentation.  Dried  in  the  oven  without  being  baked,  good  wheat 
bread  should  not  lose  more  than  36  per  cent,  of  its  weight.  Cut 
in  slices  1  centimetre  thick  and  left  in  the  air,  good  bread  in 
drying  ought  not  to  diminish  by  more  than  25  per  cent,  even  after 
a  fortnight. 

Bread  which  is  too  watery  is  heavy  and  only  slightly  sonorous  ; 
its  sticky  crumb,  when  rolle<i  between  the  fingers,  leaves  a  visible 
oily  mark.  The  crust  of  this  bread  weighs  less  than  one-sixth  of 
the  total  weight. 

In  Paris  for  some  time  jyant,  the  only  flours  employtyi  in  bread 
making  have  been  bolted  to  28  per  cent,  at  least,  that  Ls  to  say, 
from  the  raw  product  of  the  grinding  of  the  grain,  28  parts  have 
been  thrown  out  in  the  form  of  bran.  These  flours  have  the 
advantage  of  giving  a  very  white  bread,  but  less  rich  in  gluten 
and  less  savoury  than  bread  miule  from  flours  bolted  to  22  i>er 
cent.  only.  These  latter  give  a  bread  a  little  less  whit«,  it  is  true, 
leas  leavened  but  more  savoury,  richer  in  organic  phosphorus 
and  gluten  and  more  nutritive.  In  following  this  practice 
of  exaggerated  bolting,  a  practice  at  the  most  good  for  a  rich 
man  who  finds  nitrogenous  aliments  in  superabundance  in  his 
daily  nourishment,  reality  is  sacrificed  for  api>earaiice  and  the 
workman  deprived  of  a  more  nutritive  bread  for  which  he  would 
have  to  pay  leas. 

Broad  which  is  just  cool  when  it  comes  out  of  the  oven  is 
called  soft  or  fresh  bread.  Its  crumb  retains  for  some  hours  the 
aptitude  of  consolidating  under  a  sufficient  pressure  or  by  masti- 
cation. After  twelve  or  fifteen  hours  the  bread  becomes  stale.  It 
crumbles  then  under  the  fingers  and  its  taste  is  less  deUcate. 
But  stale  bread  Ls  easier  to  digest  because  it  is  more  pervious  to 
the  digestive  juices.  This  change  in  bread  is  not  due  to  dessi- 
cation  ;  it  takes  place  even  in  surroundings  saturated  with 
moisture.     Besides,  in  becoming  state,   bread  only  loses  2  per 

it.,  and  even  less,  of  its  water.    The  change  of  fresh  bread  into 

&le  bread  is  duo,  as  M.  Lindet  has  shown,  to  the  fact  that  a  part 

the  starch  which  was  transformed  into  amylodextrin  (it  forms 
about  10  per  cent,  of  the  weight  of  the  bread  when  it  comes  out 
of  the  oven),  returns  at  the  end  of  twelve  to  twenty-four  hours 
to  the  state  of  starch.  The  aniylo-dextrin  reappears  in  small 
proportions  and  for  some  hours  only,  when  the  stale  bread  is 
again  put  into  the  oven,  which  then  again  takes  on  some  of  the 
characteristics  of  new  bread. 

The  starch  of  fresh  bread,  which  absorbs  from  four  to  five  times 
jtB  own  volume  of  water,  will  not  absorb  more  than  twice  its  own 
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volume  when  the  bread  is  stale.    The  latter  therefore,  BweOs 
less  in  the  stomach. 

Here  are  some  analjrses  of  the  usual  wheat  breads  : — 


AVEBAOE  PbRCBNTAOE  ANALYSES  OF  WhITK  WhEAT  BREAD. 

Rlvot. 

jr.  Ko«nlg. 

WMiklyn  «nd  Cooper. 

Water      .      .      . 

43-33-2 

33-69 

3400 

Starch      .      .      . 

36-44-6 

1 

61-78          1 

Dextrins  . 

»-  3-9 

54-50 

Sugars      .      .      . 

2-  1-3 

4-02          J 

Fats  .... 

1-  0-7 

0-46 

— 

Proteid  matters 

9-3-  8-8 

7-06 

9-50 

Mineral  matters 

0-7-  1-3 

1-09 

2-0 

Barrai  has  given  the  following  analyses  of  the  whole  loaf,  of 
the  crust  and  of  the  crumb,  of  a  same  loaf  of  Paris,  weigliing 
4  lbs.  (known  as  Mason's  loaf)  : — 


Whole  Bread. 

Cnut. 

Crumb.! 

Water 

38-30 

17-15 

44-46 

Insoluble  nitrogenous  matters 

6-24 

7-50 

5-92 

Soluble            „                  „ 

1-86 

5-70 

0-76 

Soluble  non-nitrogenous  „ 

4-04 

4-88 

3-79 

Starch 

47-84 

62-58 

45-55 

Fats 

0-81 

1-18 

0-70 

Mineral  matters 

0-91 

1-21 
100-00 

0-84 

100-00 

100-00 

100  parts  of  good  fresh  wheat  bread  give,  according  to  Rivot, 
0'6  to  0'8  grms.  of  ash.  This  ash  has  the  following  composition 
per  gramme  : — 

Alkaline  bases 0  211-0  272 

Lime 0  111-0  144 

Oxide  of  iron 0  043-0  061 

CI  (expressed  in  HCI) 0  066-0  039 

SO» 0010-0007 

P»0' 0500-0438 

CO" 0  003 

Silica 0016-0019 

Sand  and  clay 0  040-0  021 

The  alkaline  and  earthy  phosphates  form  the  greater  part,  as 
we  see,  of  this  ash,  but  a  notable  portion  of  the  phosphoric  acid 
derives  from  the  oxidation  of  the  phosphorus  of  the  lecithins, 

i  Crust  22-6  ;    crumb,  77-6  per  cent,  of  bread. 
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nucleins,  inethylenephosphoric  acid,  etc.,  which  have  disappeared. 
In  fact,  to  saturate  in  the  state  of  bibaaic  phosphate  the  alkaline 
and  alkaline  earthy  bases  contained  in  the  ash  of  100  parts  of 
bread,  0  232  grins,  of  1"0'  will  suffice  ;  but  we  find  on  an  average 
0470  grma.  The  difference,  say  0238  grms.,  is  due  in  a  great 
measure  to  the  combustion  of  organic  pho,sphorus.  In  traversing 
the  system  the  phoiphorated  compounds  of  the  bre^vd  eaten, 
are  oxidized  in  tlie  same  way  and  pass  to  the  state  of  phosphoric 
acid.  It  follows  from  thase  rernarks  that  bread  like  meat  lends 
to  acidify  the  blood,  an  important  observation  to  which  we  shall 
often  return  and  which  shows  the  necessity  of  the  addition  of 
vegetables  to  alimentation. 

Tlie  crust  of  bread  is  more  nourishing  than  the  crumb  ;  it  is 
more  soluble  in  water  and  richer  in  nitrogenoiLs  matters  in  the 
proportion  of  one  to  two.  It  is  also  more  easily  digested  and 
more  exciting  to  the  stomach. 

Toast  and  water,  bread  soup  and  rusks,  can  be  quoted  amongst 
aUment«  which  are  more  favourable  to  the  development  of 
nurslings  and  convalescents. 

In  large  towns,  breads  for  both  rich  and  poor  have  been  manu- 
factured from  all  time — fancy  breatls,  first  and  second  quality 
bread,  plain  bread,  brown  bread,  black  bread,  etc.  But  here, 
e8i>c<ùally.  we  must  not  judge  things  by  api)earance  without 
examination.  In  Paris,  the  breads  spoken  of  as  fancy  breads, 
are  those  whici»  luive  tuit  the  wei-ght  (it  often  fiUls  short  by  more 
than  one-tliird).  Mode  from  a  flour  which  hiis  been  too  much 
bolted,  they  are  richer  in  stareh  and  j)oorer  in  gluten  than  the 
bread  spoken  of  as  of  the  second  quality.  They  are  then  bett«r 
to  look  at  but  less  nourishing.  On  tlie  other  hand  they  are 
cooked  to  a  nicety,  and  often  only  contain  28  to  30  per  cent,  of 
water. 

On  the  contrary,  in  the  country-,  the  bread  is  coarser  to  look 
at,  either  owing  to  tiie  addition  of  a  certain  proportion  of  rye 
flour,  about  an  eighth,  to  prevent  it  drying  and  to  give  it  more 
flavour  (as  in  the  case  of  ammunition  bread  of  the  soldiers),  or 
because  a  part  of  the  bran  is  left  in  it,  or  again  because  it  is  bolted 
to  15  or  16  per  cent,  only,  which  causes  the  flour  to  contain  the 
epispermic  cells  of  the  grain  with  their  sjx-cial  ferment  cerealine 
of  Mège-Mouriez  '  suitable  for  browning  the  bread  during  it« 
manufacture.  But  this  greyish  bread.  Or  brown  bread,  is  more 
nutritive,  savoury,  richer  in  gluten,  nitrogen  and  phosphorus 
than  whit©  breatl.  Magondie  whilst  studying  bread  from  this 
ptjint  of  view,  noticed  that  a  dog  nourished  solely  with  the  best 
white  bread,  died  at  the  end  of  50  days,  whereas  another  dog. 


'  C.  rrnd.  Acad,  tcienees,  t.  XXXVII.    p.  4-27  ;   t.   XXXVIU,  p. 
t.  XLVl.  p.  12a  ;   t.  XLVllI,  p.  431  ;   t.  LXI.  p.  1,137. 

223  Q 


606; 


DIET  AND  DIETETICS 

exactly  similar,  exclusively  nourished  on  brown  bread  (flour  and 
bran)  lived  indefinitely'. 

The  aneients  ati;  only  brown  bread,  and  the  people  who  in 
Europe  holt!  to  this  custom  are  very  healthy.  Henee  the  recom- 
mendation to  ase  once  or  twice  a  week  bread  called  comiAete, 
that  is  to  say,  bread  containing  a  part  of  its  bran  ;  or  even  of 
bran  bread  which  contains  all  bran.^ 

Brown  bread,  especially  when  mixed  with  a  little  rye,  is  more 
nutritious  and  refreshing  than  wliit«  bread.  It  must  be  added 
that,  because  of  the  intestinal  peristalsis  wl>ich  it  increases, 
brown  bread  is  less  used  than  white  and  gives  more  abundant 
excrements.  Thus,  after  the  ingestion  of  a  pound  of  white 
bread,  about  5  percent,  of  the  weight  of  its  substances,  calculated 
dry,  corresponding  to  2(t  per  cent,  of  (he  total  nitrogen  and  to 
1  per  cent,  of  carbo-hydrates,  r'eniain  in  the  fœces.  Rye  bread 
leaves  in  tlie  excrements  10  to  15  per  cent,  of  its  weight  calculated 
dry  and  2(»  to  3t)  per  cent,  of  its  nitrogen.  The  bread  sjMjken 
of  as  comfilcte,  that  is  to  say  without  the  separation  of  any  bran, 
is  still  more  imperfe(;t!y  absorbed. 

The  following  analyses,  due  to  M.  Balland,  whose  competence 
in  matters  relating  to  alimentation  is  well  known,  show  the 
tjSuperiority  m  nitrogenous  nutritive  materials  of  farm  breafl 
and  French  ammunition  bread  over  the  white  bread  of  Paris  and 
especially  over  the  extra-white  bread  called  jnnct)  bread.  We 
add  to  it.  according  to  the  same  author,  the  composition  of  bread 
used  in  French  warfare  and  of  the  biscuits  used  by  the  troops  : — 

COKPAKATIVK  PeRUCNTAOE  COMPOSITION  OP  VaBIOUS  SoBTS 

OF  Bread  and  Biscxrrrs. 


rum 
Bn»d 

(BiMU). 

Anamnnl- 
tloD  Bread. 

r*ncy          Bnwdin        BlKDltol 
Bread        time  of  War    Uie  Forma 
(Paria).           (Paria).           (IM4). 

Wnter       .... 
Nitrr)genouB  rnatters 
Fatty  matters     . 
Stttrcli  und  sugar 
Cellulose  .... 
Ash 

32-60 
7-2S 
0-40 

59-04 
0-14 
0-57 

38-50 
7-98 
0-15 

52- J  3 
0-28 
0-97 

31-00 
5-99 
0-24 

01-59 
0-14 
0-44 

11-40           n-30 

10-50           13-20 

O-fiO             0-42 

72-(Hl           73-76 

0-34            0-44 

1-04            0-8A 

Flour  ground  by  a  cylinder  and  not  by  a  millstone,  flattens 
the  grain  before  crushing  it  and  causes  a  part  of  the  gluten  to 
pass  into  the  bran.  Here  are  some  analyses  of  while  bread 
according  to  .M.  Muntz  :  the  first  has  bwn  made  with  flour  crushed 
by  a  cylinder  (yield  7t>  of  flour  jier  KK)  of  grain),  tlie  second  with 
flour  crushed  by  the  millstone  (yield  70  per  cent.). 

'   Cnmpl.    rrnd.    t.    XXVIII,  p.   40. 

*  Using  bran  liroml  once  or  twice  a  week  is  not  equivalent,  we  must 
unilerstand,  to  uating  brown  bread  each  day. 
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Water 

I  l^itrogenuii»  mattura    . 
iFtttty  ninf ter,«  .... 

~Iattor8  soluble  in  alcohol 


liigim 


matt«r8 
phuric  acid 


White  Bread  innle 

ffuni  Flour 

enulwd  by  »  Cylinder. 


Cnut. 


20-7 
«■00 
0-08 
0-3-2 
0-18 

■U8I 
019 


Crumb. 


41-4 
5-87 
0-02 
0-30 
0-14 
I  57 
013 


Wlut«  Urcjifl  m&de 

from  Klour 

cruaJicil  by  a  MUlatuno. 


Cnut. 


210 

850 
0-10 
0«0 
0^29 
2-62 
0-28 


Crumb. 


37-8 
6-62 
UIO 
0-43 
0-20 
206 
0-20 


It  is  seen  that  tlie  yield  by  the  luillstone  is  great«r,  and  the 
weight  of  albuminoid  matters  higher. 

The  e.\aggerat«d  bolting  of  Houra,  since  tlie  departure 
made  by  the  Hungarian  ijriiuliiuj  or  cylinder  grinding,  in 
suiwtitiiting  for  oitlinary  bread  one  whicli  a  winter  but  less 
nutritive,  le.s,s  j)liosphorate<l  and  less  nitrogenou.-},  i.s  certainly 
one  of  the  causes  of  the  inipairmciit  of  the  general  health  of 
Europe. 

Tlie  processes  studied  by  Mège-Mouriez  for  eliminating  the 
creatin  or  restraining  its  action  on  tlie  flour  which  it  darkens 
during  the  making  of  the  bread,  have  enabled  them  to  make  for 
some  time  past  in  the  fat'torics  which  jiroduce  the  bread  for  our 
hospitals,  a  bread  alnio.st  as  white  as  fancy  brea<l,  also  (juite  as 
agreeable  to  the  taste  and  uiucli  more  nutritive. 

Harmful  Suhtitani-ejs. — Adtdlerations  of  bread.  Bread  made 
with  sour  yeast  possesses  a  disagreeable  acidulated  flavour.  It 
is  the  same  if  the  yeast  has  been  employed  in  an  exaggerated 
proportion,  usually  with  the  object  of  using  and  raising  flours 
of  inferior  quality.  The  bread  may  also  have,  in  this  last  case, 
a  «lightly  bitter  taste. 

If  it  is  made  with  damaged  flours  or  is  too  aqueous  and  badly 
cooke<l,  it  is  Hable  to  Ije  invaded  (especially  in  the  warm  time  of 
the  year),  either  on  the  surface  or  in  the  interior,  by  different 
fungi  :  Oiilium  auruntincum  whii-h  covers  it  with  a  pale  yellow 
efflorescence  ;  Asrophora  niijrifans  which  darkens  it  in  the 
interior  and  makes  the  bread  poisonous  ;  AspergiUus  glaucua 
and  A.  flavug,  Penicilium  glaueum  rapidly  invade  it  with  their 
moulds.  All  these  mouldy  breads  cause  diarrhoea  and  some- 
times serious  poisoning.  Their  taste,  like  their  alimentary  value, 
Ls  changed. 

The  brown  rust  of  wheat  (Tilletia  caries),  blight  (Pucinia 
grammia).  rye  grass,  and  mildew  of  the  fields  also  communicate 
to  the  flour  and  brejid  some  harmful  propt-rties. 

Finally,  flours  ba<lly  kept  or  too  old  are  liable  to  be  invaded 
by  oertain  insects  :    the  flesliworm  or  Tyroglyfus  siro  fariiiae, 
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the  flourworm,  etc.,  wliich  leave  in  the  bread  after  it  is  cooked 
their  nauseous  detritus. 

The  principnl  adulteration  of  bread  consists  in  its  exaggerated 
hydration  :  we  have  spoken  of  this  previously  (p.  223).  A  bread 
containing  more  than  37  to  38  per  cent,  of  water  sliould  be  con- 
sidered as  adulterated.  This  adulteration  cannot  be  watc-hed 
too  carefully,  as  it  especially  affects  the  poor  to  the  advantage 
of  the  manufacturera  who  draw  an  excessive  interest  on  their 
capital. 

Sulphate  of  copper,  in  doses  of  ^l  grm.  per  35  kgs.  of  flour 
enables  the  quantity  of  water  in  the  bread  to  be  increased  and  a 
crust  and  crumb  satisfactory  to  the  eye  to  be  obtained  even  with 
questionable  flours.  Alum  and  borax  serve  also  to  give  some 
whiteness  to  breads  made  from  flours  bolted  to  a  small  degree. 

Finally,  the  addition  to  bread  of  flour  of  rice,  black  wheat, 
leguminoaae  of  fecula,  constitutes  a  fraud  easy  to  recognize  under 
the  microscope,  by  the  examination  of  the  grains  of  starch. 

Various  Derivatives  of  Bread. — The  nutritive  power  of  bread 
can  1»  increased  by  the  addition  of  gluten  powder  or  preparations 
of  dry  casein. 

We  can  also  add  to  the  flour  milk,  eggs  and  butter  forming 
some  savoury  and  very  nutritive  preparations  from  whicj»  cakes, 
biscuits,  strips  of  paste,  macaroni,  etc.,  are  made.  With  the 
addition  of  cheese  the  latter  constitute  the  rational,  very  nutritive 
and  cheap  food  of  the  poor  ItaUan  populations. 

Oiiujerbread  is  made  with  the  flour  of  wheat,  with  rye  and  the 
addition  of  honey,  molasses,  ariLseed,  cloves,  ciimamon  and  from 
1  to  r5  per  1,000  of  potajwium  carbonate.  It  Ls  a  rather  agreeable 
aliment,  very  sligjitly  laxative.  One  can,  by  various  additions, 
make  a  medicated  bread  of  it. 

Gluten  bread,  for  diabetica,  in  prepared  by  drying  gluten  at 
100"\  finally  pulverizing  and  kneading  it  with  a  little  flour, 
water  and  butter  or  more  often  by  adding  powdered  gluten  to 
ordinary  flour  and  finally  converting  it  into  bread.  The  bread 
called  ijtiiltn  may  contain  from  G  to  8  per  cent,  and  sometimes 
a«  much  as  25  per  cent,  and  more  of  starch.  It  has  been  attempted 
to  replace  it  by  .soja  bread,  very  rich  in  gluten,  more  lujtritive 
than  ordinary  bread,  but  of  a  not  very  agreeable  taste.  Bread 
is  also  made  of  the  flour  of  wheat  with  the  addition  of  a  large 
proportion  of  flour  of  sweet  almonds. 

There  have  l>een  made  or  proposed  to  he  made  for  the  army 
some  very  nitrogenous  breads,  made  with  flour  of  wheat  previ- 
ously raised  to  140',  then  kneaded  with  the  flour  of  leguminosae 
and  flnally  cooked  in  a  baker's  oven.  These  preparations,  mixed 
with  water  and  boiled,  produce  an  aliment  rather  agreeable  to 
taste  and  very  nutritive. 

The  composition  of  biscuits,  brioches,  croquets,  wafers,  etc., 
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which  are  often  given  to  invalids  and  children,  deeerve  to  be 
stated  here.     I  reproduce  M.  Balland'a  analysis  : — 


BkeulU 
in  Tin. 

Dessert 
Bbcnite. 

Brkwhe. 

Borde«ax 
Ctoqnet.    | 

BnglMi 
Wuen. 

Qinser- 
braid. 

Water    .... 

9-20 

14-00 

21-10 

1-00   i 

6-70 

14-60 

Nitrogenous  matters 

7-70 

9-82 

9-40 

10-60 

8-40 

3-74 

Fatty 

260 

6-35 

22-85 

12-15 

1-15 

1-15 

Sugary            „ 

42-80 

69-86 

4-50 

4317 

44-38 

28-90 

Storchy           „ 

37-40 

8-62 

40-46 

31-83 

39-97 

48-86 

Cellulose      .      .      . 

O-IO 

0-35 

0-35 

0-86 



0-81 

Ash 

0-20 

1-00 

1-34 

0-60 

0-40 

1-94 

100-00 

100-00 

100-00 

100-00   ! 

100-00 

100-00 

All  these  preparations  are  made  with  flour,  butter,  sugar, 
yolk  of  egg,  milk,  sometimes  almond  paste,  white  of  egg,  etc., 
and  are  differently  sweetened  and  flavoured. 
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BREAD  and  meat  suffice  to  nourish  man,  but  they  cannot 
maintain  him  indefinitely  in  health.  Tliey  both,  aa  has 
been  seen,  iiave  a  tendency  to  acidify  the  hl<KKl.  Sliould  vegeta- 
bles be  wanting  at  anytime,  the  humours  will  become  less  and  leas 
alkaline  and  syinptoins  of  a  s-jorbutic  nature  will  appear.  It  is 
not  only  the  use  of  salt  meats  which  causes  these  ;  scurvy  in 
Pari.s,  during  the  siege  of  1870-71  attacked  a  population  wliich 
had  not  been  fe<l  on  salt  meats  but  had  wanted  vegetables. 

They  not  only  carry  to  the  system  a  large  proportion  of 
alkaline  and  alkalino-terreous  bases  (potash, soda,  lime,  magnesia), 
but  especially  some  alkaline  salts  with  organic  acids,  suitable, 
by  oxidation  of  the  combustible  part  of  their  molecule,  to  trans- 
form themselves  into  carbonates  in  the  tissues  and  plasmas 
where  they  saturate  the  ])hosphoric  and  uric  acids,  etc.,  originating 
the  destruction  of  the  nucleo-proteids,  as  well  as  the  sulphuric 
acid  wliich  arises  from  the  incessant  oxidation  of  the  sulphur  of 
the  albuminoids.  Whilst  the  ash  left  by  the  combustion  of 
wheat  flour,  rye.  or  of  bread  is  formed  of  acid  jtlioriphates  as 
wo  have  seen,  the  combustion  of  peas,  beans,  haricots,  cab- 
bages, etc.,  leaves,  on  the  contrary,  purely  alkaline  ash.  This 
excess  of  alkali  in  the  products  of  combustion  of  vegetables  over 
the  quantity  which  would  suffice  to  neutralize  the  strong  acids 
which  arc  found  there  (phosphoric,  sulphuric,  etc.),  arises  from 
the  destruction  by  fire  of  the  salts  witli  organic  acids  of  these 
vegetable  aliments.  But  we  know,  according  to  Woehler,  that 
in  the  animal  system,  the  alkaline  tartrates,  citrates,  malates, 
etc.  (which  are  absorbed  by  the  mouth  or  given  by  injections), 
pass,  in  consequence  of  the  successive  oxidations  which  they 
undergo  in  the  tissues,  into  the  state  of  carbonates  of  potash  or 
soda  which  alkalize  the  blood  and  urine.  If  the  analyses  of  the 
ash  of  beans  or  haricots  are  calculated,  one  finds  for  100  parte, 
in  the  beans  twenty  parts,  in  haricots  seventeen  parts  of  potash 
in  excess  of  the  quantity  which  is  able  to  saturate  the  whole  of 
the  strong  acids  present.  100  grammes  of  beans  hi  the  natural 
state  (dried  in  the  air)  have  given  me  on  combustion,  393  grms. 
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of  salts  of  which  2-3-t  grms.  of  soluble  salts  alkalino  to  plienol- 
phthalein  which  correspond  to  0-184  grins,  of  free  soda. 

Dry  vegetables  then  are  an  indirect  source  of  alkalis.  ..4 
fortiori  it  is  tlnw  with  hcrl>aceous  vegetables.  The-se  are,  in  the 
ease  of  the  berbivorou.s  atiinial,  the  large  providers  of  bases  and 
of  minerai  matters.  Kor  IW  pari«  of  substances,  calcuhited  dry, 
cos  lettuce  brings  from  thirteen  to  twenty-two  parts  of  mineral 
matters  ;  .spinach  and  celery  from  sixteen  to  twenty  ;  cabbage 
from  twelve  to  ten  ;  Brus-seLs-sprouts  ten  ;  cauUflowor  nine  ; 
turnip  eight  jiarts  of  mineral  salts.  ,4//  liif-^e  ashes  arc  Mroivjlij 
alkiiliiuL. 

It  is  the  same  with  fruits  :  the  most  acid,  such  as  apples,  pears, 
peaches,  cherries,  gooseberries,  strawberries,  grapes,  tomatoes, 
etc.,  also  contain  a  larg*»  ijuantity  of  alkalies  in  the  state  of  organic 
acid  salts,  which  contribute,  while  becoming  o.vidized  in  the 
system,  to  alkahze  the  blood  and  the  humours. 

Vegetables  and  fruits  fullil  still  another  office.  They  regulate 
the  stools  in  e.xciting  by  their  celUilosic  residues  the  int-estinal 
peristalsis.  Owing  to  them,  the  faacal  matters  form  a  sufficiently 
coherent  mass,  which  does  not  wound  tlie  intestine  by  its  hardness 
and  wldch  can  be  easily  expelled. 

We  have  seen  (Part  I.)  that  according  to  Kubner,  VVoroschilofï, 
Atwater,  et<;.,vegetrtt)lc.s  with  cijual  weights  of  nutritive  principles 
have  not  such  a  high  alimentary  value  as  meat,  which  is  more 
favourable  to  the  development  of  muscular  force.  Herbaceous 
foods  tend  to  increase  the  hydration  of  the  organs  and  to  raise 
the  absolute  weight  of  the  body,  whilst  diminishing  it»s  density. 

A  go(xl  proportion  of  fresh  vegetables  in  the  food,  about 
250  to  3flO  grms.  a  day,  is  the  average  quantity  which  may  be 
considered  as  sufficient  and  necessary. 

In  order  to  study  these  aliments,  we  shall  divide  them  into  seed 
vegetables,  young  shoots  and  buds,  tuliercles  and  roots. 

Seed  Vegetables. 

The  vegetable?  wliich  we  sometimes  call  dry  vegetables,  are 
peas,  dwarf  peas,  haricots,  beans,  lentils,  etc. 

Of  all  the  nutritive  materials,  including  meat,  seed  vegetables 
constitute  the  aliment  most  ricli  in  albuminoid  principles  and 
ternary  substances.  These  are  then  very  nourishing  products 
and  one  may  say  complete  aUments. 

Riibner  has  Ijecn  able  to  maintain  the  nitrogenous  and  car- 
l)onated  equilibrium  of  his  subjecte  under  experiments  solely 
with  52<1  grms.  per  day  of  dry  ■pana  given  in  pap.  The  diges- 
tibiUty  of  8e€<l  vegetables  is,  it  is  true,  a  little  weaker  than  that 
of  meat  and  of  bread  and  the  assimilubility  of  their  principles 
a  little  more  difficult,  but  the  value  tliey  possess  by  their  richnef« 
in  nitrogenous,  starchy  and  phosphorated  principles  should  make 
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them  enter  more  largely  into  our  daily  food.  That  is  what  the 
Germans  liave  vcrj'  well  understood  in  adopting  for  the  army 
their  sauswje  and  vegelahh'  l(tb}elj<&\\û  I  iiave  been  able  to  effect  a 
like  iTsult  in  making  the  Tecliniciil  Committees  of  the  Minister 
of  War  since  1888  agree  that  the-se  dry  vegetables  should  enter 
into  the  fornl  of  the  soldier  and  reserves  of  the  entrenehed  camps. 
I  add  that  jieas,  hai'ieots  and  especially  lentils,  keej)  a  long 
time — a  year  or  more — witdout  sensibly  niodifjang  their 
intrinsic  constitution.  Tliey  are  very  little  subject  to  the  attack 
of  insects  ;  they  can  besides,  if  necessary,  be  dried  and  sterilized. 
These  are  valuable  practical  properties. 

The  proteid  mattt'ra  of  seed  vegetables  arc  especially  formed 
of  leguniin,  a  kind  of  vegetable  casein  eaEily  digested.'  It  cor- 
responds, according  to  Ritlliausen.  to  the  composition  C  =  51-48  ; 
H  =  7'0;  N  =  lti-7  (peas,  lentils)  to  14-7  (haricots)  ;  S  =  0-40 
to  0'45  ;  0  =  24-3  (peas,  beans)  to  2C-3  (liaricots).  Legumin 
forms  with  the  alkalies  some  solulite  sa!t«  ;  but  with  lime  or 
magnesia  it  pmtlitce.s  in.soluble  combinations  which  explains  tlie 
hardening  of  these  aliments  when  they  are  cooked  in  very  chalky 
water.  In  this  case,  it  is  well  to  correct  tliLs  by  adding  beforehand 
a  little  carbonate  of  soda  {0-3  grms.  to  0-5  grms.  per  litre  of  water) 
which  jyrecipitatea  the  alkaline-earthy  salts. 

The  legumin  is  always  accompanied  in  the  seed  vegetables  by 
tlieoxymctbylenediphosphates  (see  p.  210)  and  by  the  phosphor- 
ated nucleins  so  nuteb  the  more  abuiulant  as  these  vegetable 
pnxlucts  are  eaten  in  the  state  of  seeds  more  imperfectly 
developed,  or  tender  shoots,  or  buds,  etc. 

t'ooking,  while  hydrating  the  starcli  of  seed  vegetables  and 
partly  transforming  it  into  amylodextrin,  renders  these  foods 
more  digestible  and  at  the  same  time  increases  the  weight  of  the 
material  wbich  is  hydrat/cd.  Puree  of  peas  contains  70  per  cent. 
and  more  of  water,  whilst  green  peas  only  contain  14  per  cent, 
at  the  most.  This  is  ]>art!y  the  reason  of  the  feeling  of  satiety 
which  these  purees  occa.sion. 

On  the  other  hand,  after  cooking,  the  cellulose,  of  which  a  cer- 
tain pro]}i>rtion  always  exists  in  every  vegetable,  can  Ije  absorl>ed 
in  the  intestine  to  the  extent  of  a  half  and  sometimes  more 
(Kniriera). 

As  for  the  chlorophyll  or  colouring  matter  of  green  vegetables, 
it  does  not  appear  to  have  any  nutritive  value  whatever.' 


>  See  note,  p.  216,  iU  relations  with  odcstin. 

'  In  order  to  preserve  in  (jreen  vegetnblcB  the  colour  whirli  is  pleosin);  to 
the  coDHumer,  many  raanufiicturcr»  in  France,  England  and  .\inerica  n<ld, 
during  the  cnoldng  and  packing  of  the  presorve»,  a  sninll  quantity  of  8alta 
of  copper.  The  onalyxcs  of  preserves  thus  prepiinyl  hû\'e  giM-n  0016 
grms.  to  O'OSO  gmis.  of  copper  per  kg.  of  drained  vegetables  (A. 
Qautier,  Anru^en  Hygiine,  etc.,  Paris,   1870,  3rd  series,  t.   I,  p.  6).     Those 
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Mineral  nutltera  which  by  the  green  or  herbaceous  vegetables 
play  in  alimentation  .such  an  ini]M>rtant  part,  vary  very  nmch 
with  the  soil  iti  wliich  these  vegetahlos  have  grown.  The  futlow- 
ing  table  give»  the  quantity  which  KK)  parts  of  freah  vegetables 
furnish  of  it,  and  at  the  same  lime  the  percentage  coinjKwition  of 
these   matters  : — 

Composition  or  Asa  txrr  by  Seed  VKOETAnLEs. 


1 

L«nUb. 

Dutch 
Pew. 

AlUM 

Peu. 

ReanaJ 

Aah  for  100  freah  parte 

2-32 

3.29 

2-88 

— 

1-68 

For  100  parte  of  ash  : 

KK) 

NaK) 

CaO 

MgO 

NaCl 

tFe>0» 

TK)» 

803 

SiO' 

27-84  34-76 
8-70   13-50 
5-07     6-34 
1-00     2-47 
S-18     4-63 
1-01     2-60 

2907  30-30 

1.-5-83  ' 
1-07 

39-51 
3-08 
5-71 
0-43 
3-71 
105 

34-60 
4-»l 

38-89 

11-78 

5-00 

0-03 

0-55 

on 

31-34 
2-40 
0-44 

Levy 

34-19 

12-86' 
2-46 
8-60 
0-52 
0-96 

34-57 
3-56 
0-29 

36-31 

1-70 

10-30 

13-24 

1-90 

31-00 
4-84 
1-64 

20-82 
18-10 
7  26 
8-87 
2-44 
1-03 
37-94 
1-34 
2-46 

Authors      .... 

Levy          Boiu- 
ain- 
gault 

Thou 

Bous- 
■in- 
gault 

Biohon 

These  numbers  at  once  show  the  enormous  proportion  of 
alkaline  phosphates  contained  in  the  ash  ;  the  excess  of  alkalies 
over  the  phosphoric  arid  and  the  other  radicals,  the  remarkable 
richness  of  r^ome  vegetables  (haricoLs,  peas,  beans)  in  magnesia,  a 
base  which  almost  alwaj-s  accompanies  organic  phosphorus  and 
sulphur.  Phosphoric  acid  coming  from  the  organic  pliosphorus  of 
the  lecithins,  nucleins,  etc.,  risea  for  100  grms.  of  green  peas  to 
0-240  grms.  and  for  100  grms.  of  haricots  to  0- 187  grms.  with  2-7  and 
3-1  grms.  of  total  ash.  We  see  also  that  the  proportion  of  iron 
in  lentils,  beans,  haricots,  etc.,  is  considerable.  It  is  in  the  rich 
vegetable  matters  which  ether  dissolves  that  the  lecitluns  are 
found. 

Here  is  the  most  indispensable  information  concerning  each 
of  these  foods  in  particular. 

Haricots. — There  exist  many  varieties.  I  give  here  the  analysis 
of  some  according  to  M.  BaUand  '  : — 


quantities  of  copper  slightly  chan(to  the  flavour  of  tho  vpgptablos  but 
do  not  appear  to  act  susceptibly  on  tho  health  of  tho  consumer.  It  would, 
however,  be  OS  wellif  this  practice  were  to  be  discontinued. 

'  This  nuinlM>r  corresponds  in  this  purtieuLir  case  to  tliat  of  the 
carbon  io  ari  J  of  tho  corhonntos  of  th«  ik-ih  and  not  to  Mint  of  SO'. 

'  Cnmpl.  Rendu»,  t.  CXXV,  p.   120. 
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8Mdi  of  Vlitti  or  Bad  Barioote. 

rrsoob  Bauu  in  fnU 
Pod*. 

Vor  100  pud. 

UinliuaiD. 

Mtrimnm. 

Water    .... 
Nitrogc^nouB  matter 
Fatty  matter    . 
Sugijr  and  starch    . 
Celluloae      .      .      . 
Ash 

10-00    • 
13-81 

0-98 
52-91 

2-46 

2-38 

20-40 

25-16 

246 

60-98 

4-62 

4-20 

9200 
1-90 
0-28 
417 
0-74 
0-82 

The  maximum  of  fatty  matters  and  the  minimum  of  nitrogen- 

oua  nuittei-s  are  only  ext-eptionally  met  with  and  in  tlie  verj'  large 
haricots  of  Spiini.sli  origin.  The  ash  of  these  fats  contains  a  large 
proportion  of  manganese.  The  digestion  of  liaricots  is  only 
difficult  for  tired  and  weakened  intt-stines.  It  is  nevertheless 
not  aeeoniplislied  without  the  produetion  of  gas.  It  is  a  healthy 
and  very  nutritive  foofl,  esiK-eially  for  those  in  good  health. 
Freneh  beans  are  eontra-indieiit«d  in  eases  of  arthritis. 

Peas. — The  différent  varieties  of  peas  (whit*'  jieas  of  France 
ntul  Germany,  green  j>eas  of  the  East,  of  the  North,  of  Noyon, 
Holland,  etc.)  have  wuch  a  uniform  composition  that  they  more 
closely  resemble  haricots  and  lentils.  Here  it  is  according  to  the 
same  author  {loc.  cit.).     It  concerns  dry  and  not  preen  peas  : — 


Mlaïmuin. 

Maximum. 

Water 

10-60 

14-20 

Nitrogenoug  matter 

18-88 

23-48 

Fatty  matter    .... 

1-22 

1-40 

Sugar  and  starch    . 

66-21 

61-10           fl 

Celuloae 

2-90 

5-52           ^ 

Aah        

2-20 

3-50 

E 


The  small  green  peas,  not  entirely  formed,  are  rielier  than 
the  large  ones  in  nitrogenous  matters  (Poggiale).  For  the  small 
gi-een  peas  in  seed,  M,  Balland  has  found  :  Water,  78-8;  nitrogen- 
ous matter,  4-47  ;  fatty  matter,  0-24  ;  extractives,  14-02  ;  cellulose. 
1-65  ;   ash,  U-72  per  cent. 

Pea  soups  and  pui-ces  are  easily  assimilable  hut  relatively  small 
in  nourishment.  Pea  puree  contains  up  to  70  and  80  per  cent. 
of  water. 

The  split  peas  of  commerce  are  more  nourisliing  than  the 
oitlinary  dried  peas. 

We  ent  the  husk  of  green  haricota  not  yet  developed  in  their 
pod  and  that  of  peas  called  "  mangetout  "  '  while  it  is  full  of 

■  Mangetout.  A  kind  of  liaricot  bean  of  which  the  French  eat  both 
pod  uiid  seed. 
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starchy  and  albuininouâ  juices  intended  to  nourish  the  scarcely 
formed  seeds.  These  are  aliments  ricli  in  sugar,  assimilable 
cellulose,  inosit  and  tuii'leins. 

Lenlilii. — Their  competition  shows  some  sort  of  analogy  witli 
that  of  beans  but  tiiey  are  less  rich  in  cellulose.  The  small  len- 
tils of  Egypt,  of  the  South  of  France  and  of  Auvergne  are  more 
savoury  and  more  nitrogcnou.s  than  those  of  Paris,  Bohemia  and 
Russia,  the  seed  of  which  is  at  least  twice  as  large.  Here  are  some 
analyses  of  this  vegetable  before  cooking  :  tiiey  relate  to  100 
parts  (the  same  autlior  ;   îoc.  cit.)  : — 


Hinlinam. 

Maxltnom. 

Water 

11-70 

13-50 

Nitroffwnoiia  matter 

•20-32 

24-24 

Fattv  Mutter    .... 

0-58 

1-4S 

Sugar  and  starch    .            , 

56-07 

62-45 

Cellutofle 

2-96 

3-56 

A«h 

1-99 

2-66 

Btans. — Beans  from  different  countries  (Artois,  Burgundy, 
•South  of  France,  Rgypt,  Algeria,  Koenigsberg  etc.jdilfer  somewhat 
amongst  themselves  in  look  and  si/.c.  but  their  composition,  at 
least  that  of  the  kernel  deprived  of  the  episperm,  varies  little. 

The  bean  is  a  verj'  nutritive  and  nitrogenous  aliment.  Pliny 
relates  that  the  people  of  Northern  Italy  used  it  in  all  tlicir  foods. 
The  use  of  the  bean  deserves  to  be  more  general.  Deprived  of  its 
outer  covering,  its  seed  forms  an  excellent  vegetable,  savoury  and 
very  nutritive.  The  low  price  of  this  aliment  and  its  richness  in 
logumin  point  very  naturally  to  its  being  a  food  for  the  i)oor.  A 
given  weight  of  Ijean  nou  rushes  more  than  tiie  same  weight  of  meat. 

Here  are,  according  to  M.  Balhind  (/cw.  cit.)  some  analyses — 
ma.\imum  and  minimum — of  the  bean,  kernel  and  skin  included, 
for  lUO  parts  : — 

Pekcentaoe  Composition  of  Edible  Beak. 


Wlwle  B«in 
Uinlniuiu.    Uaxiniam       from  U» 
I  Bootb. 


Water    .... 

Nitropi-nous  matter 

Fatty  matter    . 

Starch,  «ugor,  etc.  . 

Cellulose 

Aah 


10-00 

20-87 


15-30 
26-51 


0-80 

1-50 

60-89 

68-03 

5-24 

7-86 

2-06 

3-26 

II-IO 

22-95 

0-92 

54-11 

7-68 

3-24 


Kernel. 

B3-2% 


100-00 


10-90 

26-98 

1-12 

56-74 

1-16 

3-10 


EnTelona 
l&-»%. 


100-00 


9-80 
3-44 
0-25 
34-061 
49-70 
2-25 


100-00 


>  34-50  of  extractive  matter  from  which  ttarch  is  entirely  absent. 
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The  «nuill  K^yptian  bt-aiis,  brown  or  black  in  colour  and  round 
in  form,  are  the  most  nitrogenous  (nitrogenous  matters,  26-51 
per  cent.)  ;  after  them,  in  decreasing  order,  come  those  of  Bresse, 
l^irraine,  Koenigsberg  and  Artois.  Tlie  least  nitrogenous  are 
those  of  .Algeiift  and  Tufiis. 

Pea-ii  nr  htans  oj  Soja. — Tlii.s  in  the  oil\' jH>a  of  China  and  Japan 
where  it.s  cultivation  data^  frnm  the  earliest  times.  Its  feeble 
quantity  of  starch  and  it.s  ricliaess  in  albuminoids  has  given  rise 
to  a  propcwal  to  make  breiwi  of  it  for  dialwtics.  Here  is  according 
to  M.  Balland  the  composition  of  this  intei-esting  seed': — 


IfaxliDiun. 

Hinimum. 

Water 

nso 

1000 

Frttty  in  utter    .... 

14-HO 

12-95 

Proteid     

38-4 1 

34-85 

Starch,  dextrin,  sugar 

3-2- 1 1 

26-74            ,H 

Cellulose 

G'-'l) 

3-00            ■ 

Jfinerol  matters 

5-20 

4-35            ^ 

Its  ash  is  chiefly  composed  of  phasphates  of  potash  and 
magnesia,  with  a  little  calcium  sulphat*. 

One  will  notice  the  exceptional  richness  of  this  aUinent  in  nitro- 
genoiia  principles.  8tarch  rises  on  an  average  in  this  flour  to 
28  per  cent,  instead  of  45  per  cent,  in  that  of  wheat.  Unfortu- 
nately the  tiu-^te  of  this  vegetable  is  not  very  agreeable. 

In  Japan  the  Hour  of  Soja  i.s  nii.xed  with  cooked  rice  and  left 
to  ferment,  ami  a  sort  of  broth  or  sauce  is  thus  obtained  which 
t.^kes  the  place  of  extract  of  meat. 

Powders  of  Comestible  Floues  of  LEouMmosji  ksd 

CJr.\minejb. 

The  richness  of  the  seeds  of  legiuninosae  and  gramineas  in 
nitrogenous  and  phosphorated  nutritive  materials  has  given  rise 
to  a  great  numlwr  of  specialities  of  flour  and  powders  which, 
boiled  in  water  or  nii.xed  with  milk,  broth  or  eggs  form  some  very 
noui'ishing  soups  .ind  purees.  These  powders  are  nearly  all 
mixtures  of  the  Hour  of  grain.s  of  Icgurninosa?  with  that  of  cereals 
(barley,  maize,  oats,  etc.)  in  suitable  proportions.  These  prepara- 
tions usually  undergo  a  slight  torréfaction  which  steriUzes  them 
and  communicates  a  slight  perfume  tfl  them  and  also  partly  trans- 
forms into  more  assimilable  materials  some  of  their  nutritive 
principles.  Thus  the  starch  in  them  is  partiftlîy  changed  into 
amylo-dcxtrin  and   very  digestible  dextrins.     P'inally  the  seeds 


'  Compl.  Rendus,  t.  XC,  p.  1177  nnJ  t.  CXXXVI,  p.  036. 
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destined  to  make  theso  semi-medicamental  preparations,  are 
submitted  to  a  t'ommenL-emeiit  of  germination  wliich  partly  Pep- 
tonizes tlieir  proteid  pritR'ij)le8  and  partly  makes  their  BtarcU 
soluble.  The  gemmules  are  then  cleared  away  by  means  of 
appropriate  mills  and  the  grain  from  which  the  germ  has  been 
removed  is  transformed  into  Hour.  These  are  the  flours  called 
diaatased.  They  are  prepared  with  corn,  wheat,  oats,  maize,  etc., 
with  the  addition  or  not  of  leguniinosîE.' 

We  mix  these  flours  among  themselves  in  proportions  which 
vary  according  to  each  brand.  One  of  these  which  ia  the  most 
in  vogue,  through  being  largely  advertized,  appears  to  be  made 
with  a  mixture  of  dia-stased  tlours  of  peas,  haricots,  lentils,  oat.s, 
maize  and  eocoa.  Sometimes  the  yolk  of  egg  is  added  and 
worked  up  with  these  powders,  afterwards  being  dried  and  pul- 
verized afresh.  Finally,  they  can  also  be  made  with  the  addi- 
tion of  milk,  powdered  milk,  phosphates,  etc.  Good  preparations 
are  obtained  by  submitting  to  a  slight  lieat  a  part  of  the  diaa- 
tased and  dogerminated  grain,  then  adding  the  other  part  which 
brings  its  difistase^i  intact  and  active. 

Heated  with  water  the,se  different  piicpai-ationa  give  very  nutri- 
tive soups.  They  agree  with  children  from  the  seventh  to  the  eighth 
month.  Before  that  age  they  are  ill-supported,  the  starchy  and 
leguminou-H  matt«rs  which  they  contain  being  difficult  for  young 
stomaclis  to  digest.  They  are,  on  tlie  contrary,  good  foods 
during  the  second  year.  They  niay  also  l>e  prescribed  for  con- 
valescents, except  in  the  ca.se  of  dyspeptics,  the  microbie  fermen- 
tation of  their  sugars  and  de.xtrins  in  the  stomach  Iwing  very 
rapid,  and  capable  of  even  preceding  the  liydrw?hloric  secretion. 

Conserves  op  Veqetablks,  with  or  without  Me.it. 

Dried,  compressed,  powdered  or  shrtnided  vegetables,  with  or 
without  fat,  with  or  without  meat,  render  great  service  in  the 
diet  of  soldiers,  .sailors  and  travellers.  It  will  bo  useful  to  make 
here  a  few  observations  concerning  them." 

Dried  V egiinhhs  and  Vi'ijeUMr  SoujM. — Different  vegetables  (cab- 
bages, carrots,  potatoes,  French  l>eans,  turnips,  etc.)  are  chopped 
up  by  a  machine  into  thin  slices,  dried  in  the  oven  so  long  as  they 
contain  more  than  13  to  14  f)er  cent,  of  water.  They  are  then 
compres.sed  into  a  mass  whoso  den.sity  equals  1. 

Soaked  in  water,  these  preparations  keep  for  quite  a  long  time, 


'  J.  B.  Boiismnfraiilt  relate»  in  Iiia  Metnoim  (t.  IV.)  tlint  nt  Chocpo  he 
hoa  Boen  the  Iiidiuim  ulso  feed  themselves  with  flour  made  froin  (n°uing  of 
niuize,  shfihtly  ^errniniitod,  then  heated,  flour  which  they  swallow  after 
liuvinK  simply  mixed  it  with  river  water. 

^  \Vfi4>we  the  folIowinK  detail»  ehiefly  t-n  the  works  of  M.  Balliuid  (  iW/moir<r 
de*  AnnaUt  dfhijifiint  et  de  méd.  Irgale.  .Atigiist  IdOl  in  partieular). 
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swell  a  little,  can  be  cooked  and  have  the  convenience  of  always 
being  ready  for  use  as  a  normal  indispensable  complenient  to 
meat  foods.  These  preserved  vegetables  are  of  the  greatest 
service  to  sailors,  explorers,  soldiere,  etc. 

The  conserves  of  French  beans,  green  peas,  etc.,  are  to  be  got 
by  first  bleaching  these  vegetables  by  boiling  for  an  instant  in  salt 
water,  then  pouring  them  into  tin  boxes  with  a  certain  proportion 
of  prepared  liquid  (water,  salt,  spices,  etc.)  then  .sealing  and  carry- 
ing to  the  autoclave  at  about  115°. 

Here  are  sonic  analy.s&s  according  to  M.  Balland  of  vegetable 
soups,  cabbages,  dessicated  haricots,  etc.,  destined  for  the 
army. 


Jnllenm  of 
Frendi  origin. 

White  Qib- 

baps  In 

Dried  Cakei. 

Praicb  Heua 
dried. 

Oceen  Pew  In 
Tiiu 
(dniaedl. 

Water       .... 

13-80 

18-00 

HJ.60 

77-iX>  1 

NitrogonoiiB  mattor 

7-7r. 

8-12 

17-80 

5-30 

Fatty  matters    . 

1-50 

0-30 

M.Ï 

0-46 

Starchy  mattor  and 

67-33 

63-13 

57-10 

13-06 

extractives 

CeUuloBO        .      .      . 

5-10 

7-75 

8-65 

2-30 

Aah 

4-46 

2-70 

4-70 

6-17 

Conserves  of  Soups;  Conserves  of  Meat  ami  Vegetables. — In  France 
attempts  were  made  to  prepare  as  foo<l  for  the  soldier  while  cam- 
paigning, complete  dry  conserves  with  peas,  meat,  fat  and  dried 
onioiLs.  Thoy  contained  for  10(>  parts,  20  of  pure  cooked  meats, 
20  of  fat,  48  of  jjea  flour,  4  of  onion.s,  8  of  salt  and  pepper.  Tliis 
preparation  bad  no  success  ;  it  quickly  becomes  rancid,  takes 
a  sharp  and  disagreeable  Havonr,  etc. 

After  successive  atteniptji  the  "  con-nerve  dc  potage  mur  fuiricots." 
made  with  fîO  per  cent,  of  flour  of  pvehd  haricot.s,-  SO  of  fat,  salt 
and  pepper  was  arrived  at.  The  haricots  sliould  have  been 
previously  cooked  and  partly  dried  Iwfore  being  ground.  This 
preparation  is  placed  in  tin  boxes  and  sterilized  at  115°.  It 
looks  like  a  homogeneous  yellowish  paste,  and  preserving  its  fla- 
vour for  a  long  time  without  becoming  at  all  rancid,  it  makes 
plentiful  HoujKs.  The  ]ircserve,s  of  meat-vegetables  for  the  army 
according  to  the  Instructions  published  in  the  BvUetin  mili- 
taire of  February  C.  1901.  contain  fur  ItKi  parts  :  Flour  of  hari- 
cots cooked  and  dried  before  grinding,  54  ;  fat,  25  ;  lean  pork  meat, 
15  ;  pared  onions,  1  ;  salt,  5  ;  pepper,  0-3  ;  it  seemed  to  be  better 
appreciated  by  the  soldiers  than  the  preceding  preserves. 


1  Green  Pe<i8  rooked  in  water  and  not  dried. 

>  AU  vegetables  nut  peeled  become  disagreuahly  bitter  in  time. 
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CONSERVES    OF    VEGETABLES 
The  following  are  two  analyses  of  these  products  : — 


Coniervo  of  Soup  with 
HarlooU. 

Couerve  of  H*rioot  Para* 
with  Pork  (mixed). 

Water 

Nitro^noug  matter     . 
Starchy              „           .      . 
Cellulose            .,            .      . 
Aah 

n-40 

13-55 

24-20 

44-31 

2-44 

0-10 

12-00 
18-85 
26-98 
33-76 
1-90 
6-ft2 

100-00 

10000 

The  conserves  of  sou{)s  used  in  the  German  army  are  mixtures 
of  cooked  flours  of  hari{u>ts,  lentils  and  pivis  with  fat  and  salt. 
They  contain  a  littk'  more  nitro^fn  tiian  those  of  the  French 
army  owing,  it  appears,  to  the  addition  of  extract  of  meat.  They 
are  also,  and  rightly  so,  more  spiced  than  tlie  French. 

They  are  transported  in  packets  of  flat  round  pieces  wrapiied  in 
parchment  paper  ;  each  piece  weighing  150  grms.  when  diluted 
with  boiling  water  gives  a  thick  soup.  Here  is  the  composition 
of  a  few  of  those  preserved  soups  : — 


l^iuerrc  wlUl 

Oanaarrv  with 

Ooiucirvo  with 

HuleotL 

UuUU. 

PtOH. 

Water    .... 

0-10 

8-90 

800 

Nitrogenous  matter 

16-14 

17-97 

17-60 

Fatty 

22- 10 

20-«0 

19-05 

Starchy 

41-08 

38-83 

42-45 

CeUulose      .      .      . 

3-96 

3-UO 

3-10 

Aah        .... 

«•78 

10-00 

9-90 

100-00 

10000 

100-00 

The  conserves  for  soups  {Carteyurhcu-raliotm)  of  the  English 
army  are  very  varied  (fats,  extracts  of  meats,  powdered  nieat.s, 
haricots,  potatoes,  peas,  rice).  They  seem  to  be  little  valued 
by  the  English  soldier. 

Eil/rcnn»uppe  of  Austria-Hungary  is  in  square  pac^kets,  36 
grms.  each,  covered  with  parchment  paper.  They  consist  of  flour 
of  vegetables  and  wheat,  of  the  pulp  of  potatoes,  burnt  onions, 
anise.  .  .  . 

The  Belgian  conserves  of  soups  have  also  the  flour  of  leguminosœ 
for  their  base,  with  the  addition  of  fat,  extract  of  meat,  pepper, 
leek  and  salt.  They  are  a  little  more  nitrogenous  and  richer  in 
ceUulose  than  similar  French  makes. 

The  tablets  of  viaiuie-lajumin  are  prepared  with  1  part  of  meat 
powder  and  fi  parts  of  flour  of  peas,  beans,  lentils.  Thej'  contain 
1 2  per  cent,  of  water  ;  28-7  per  cent,  of  albuminoids  ;  2-2  of  fata  ; 
50  of  carbo-hydrates  ;    3  of  salt. 

239 


DIET  AND  DIETETICS 

The  greater  part  of  these  aliments,  and  other  similar  products, 
keep  well  in  a  dry  place  but  they  have  the  property  of  becoming 
rancid  when  they  remain  exposed  to  the  air  for  some  time. 

Shoots,  Bulbs,  Tubercles  and  Soots. — In  this  class  we  shall  place  : 
Vegetables  eaten  in  the  state  of  buds  or  of  young  shoots,  such  as 
asparagus,  artichoke,  cabbage,  etc.  ;  secondly  tubercles,  under- 
ground appendages  of  the  stalk  such  as  potatoes,  Jerusalem  arti- 
choke,  sweet  potatoes,  yams,  colocasia,  etc.  ;  thirdly  bv&s, 
onion,  leek,  garlic  ;  fourthly  roots,  carrot,  turnip,  salsify,  viper's 
grass,  etc. 

Shoots,  Buds. — Asparagus  which  is  eaten  in  the  spring  is  consti- 
tuted by  the  young  stalk,  or  shoot,  of  the  plant  which  is  gathered 
just  at  the  moment  when  it  is  leaving  the  earth.  It  is  a  highly 
esteemed  dish  containing  nucleo-proteids,  mannite,  asparagine 
C*H*N'0',  aspartic  or  amidosuccinic  acid  OH^XO*  and  a  sub- 
stance which,  in  traversing  the  system,  communicates  to  the 
urine  a  very  disagreeable  special  odour. 

Here  is  the  analysis  of  white  rose  aspara|;us  which  I  again 
borrow  from  M.  Balland  : — 


Heads  cut  at  0-05  m. 
from  the  top. 

90-60 
1-31 
0-31 
6-78 
0-69 
0-41 

Length  o(  O-OSm.  cut 
below  then  Heads. 

Water 

Nitrogenous  matter     . 
Fatty  bodies     .... 
St-orch  and  mucilages  . 

Cellulose 

Ash         

92-80 
0-67 
0-11 
5-40 
0-66 
0-37 

100-00 

100-00 

The  artichoke  is  formed  by  the  unexpanded  heads  of  the 
Cynara  scolymus  of  the  family  of  the  Synantherse.  The  lower 
part  of  the  scales  and  the  receptacle  which  carries  them,  are 
rich  in  inulin  and  very  nutritive  nitrogenous  albuminous  matters. 

Here  is,  according  to  M.  Balland,  the  analysis  of  the  receptacle 
(bottom  of  artichoke)  and  the  edible  white  part  of  the  central 
leaves  of  the  artichoke. 


Water    .... 

Nitrogenous  matter 

Fatty 

Rxtrartivo        „ 

Cellulose 

Ash         .... 


Receptacle. 

80-80 

3-fi8 

0-21 
1307 

1-27 

0-97 

100  00 
240 


Bottom  of  Leaf. 

80-90 

3-76 

0-52 
12-73 

1-53 

0-66 

10000 


CABBAGE 

We  find  manganese  in  the  ash. 

The  cabbage  (Brassicn  olcracea,  Crucifcrae)  has  been  cultivated 
from  time  immemorial  as  an  alimentary  plant.  It  contains  a 
great  quantity  of  water  (from  89  to  94  per  cent.).  After  a  long 
boiling,  if  it  i^  a  matter  of  the  cabbage  in  leaf,  the  residue  consti- 
tutes a  common  dish,  but  savoury  and  very  nutritive,  rich  in 
nitrogenous  and  sulphurated  albuminous  principles,  recalling  a 
little  as  to  taste  beef  tea  and  extract  of  meat. 

There  are  a  great  number  of  edible  varieties  of  this  valuable 
vegetable  :  green  cabbage,  savoy  cabbage,  headed  cabbage,  red 
cabbage,  cauliflower,  Brussels  sprouts,  etc. 

The  ordinary  gi-een  cabbage  with  large  leaves  and  the  headed 
cabbage  are  of  great  use  in  the  alimentation  of  the  masses.  With 
bread  and  bacon  they  provide  a  healthy  nourishment  for  strong 
stomaclw,  economical  and  very  nutritious,  of  which  one  does  not 
become  satiated. 

Cauliflower  is  formed  by  the  budding  branches  of  the  stalk  of 
the  vegetable  grouped  in  bunches  stitl  unittnl  amongst  themselves. 
It  produces  a  fleshy  muss,  tender,  slightly  sweetened,  where  one 
may  find  a  little  starch  localizerl  in  the  outer  parts.  Boiled  with 
water  it  constitutes  a  light  food  rather  delicate. 

Hero  are  some  analyses  of  headed  cabbage  (Brassica  deracea 
capitala),  of  green  or  ordinary  cabbage,  of  cauliflower  {B.o. 
bolrijtis)  and  of  80-oalled  Brussels  sprouts.    They  relate  to  a  kg.  : — 


Hawtad 

Orwa 

Cauliflower 

Bnuwii 

CablMcc. 

C«bba(s. 

(«reratiF). 

Water 

890-7 

900 

900 

828-0 

Albuminous  matter 

18-0 

33 

24-8 

38-0 

Starchy  matters,  etc.  . 

48-7   \ 
18-4    j 

67 

45-5 

90-30 

Cellulose      .... 

9-1 

17-90 

Fata 

20 



3-4 

5-80 

Mineral  matters 

1-2-3 

15 

8-3 

14-10 

We  shall  give  later  the  detailed  analysis  of  the  mineral  matters 
of  tliese  vegetables. 

Sour  cro'tl  Ls  obtained  by  soaking  in  salt  water,  with  the  addi- 
tion of  juniper  berries,  pepper,  etc.,  the  leaves  of  headed  cabbage 
previously  cut  into  thin  strips.  The  water  is  renewed  after  ten 
or  twelve  days.  A  fetid  and  lactic  fermentation  develops  which 
leaves,  after  wasliing  and  cooking,  an  acidulous  aliment,  easy 
to  digest  and  nearly  free  from  starch. 

The  onion  is  the  radical  bulbous  stalk,  often  very  developed,  of 
the  Allium  cepa  (Liliarea).  Tlie  leek  is  the  elongated  bulb  of 
the  Allium  porrum.  The  detailed  composition  of  these  two 
vegetables  deserves  to  be  better  known  :  we  onlj'  know  that 
they  contain  a  volatile  essence  piquant  to  the  eyes  and  nose, 
formed  of  ally  lie  ethers.  Ordinary  starch  is  not  found  in  these 
two  vegetables. 
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flarlic  is  formed  by  small  bulbs  or  cloves  of  allium  sativium  i 
(Liliacese). 

It  is  cliiefly  used  as  seasoning.  We  find  a  very  irritating  sulphur- 
ated oil  in  it,  sulphate  of  allj'le  exciting  to  the  secretion  of  the 
intestine  and  stomach.  After  boiling  in  water,  garlic  can  easily 
be  eaten.    It  contains  starchy  nnicilaginous  and  !iUf.'.areil  niatt^rials. 

Here  are  two  analyses  of  onion  and  garlic  due  to  M.  BuUand  : — 


Water 

Nitrogenous   matters 

Fatty  matters 

Extractive  matters,  starchy  matters,  etc. 

Cellulose 

Ash 


These  three  last  vegetables  are  almost  entirely  used  as  condi- 
ments. 

All  green  vegetables  are  very  rich  in  water  ;  it  rarely  falls 
below  83  per  cent,  and  can  ri.se  t-o  94  per  cent,  and  more.  This 
water  holds  in  solution  with  a  small  proportion  of  albumins,  gums 
and  mucilages,  variou.s  salts  in  wliich  alkalies  predominate  ; 
100  grms.  of  fresh  green  cai)hage  gave  me  I  09  of  ash.  composed 
of  0-338  insoluble  suits  and  0-752  soluble  salts.  These  answered 
to  an  alkalinity  of  006  grms.  of  soda,  NaOH,  measured  by  pheuol- 
phthalein. 

Here  i.s  a  complete  analj'sis  of  the  ash  of  some  of  tlvese  aliments. 
We  shall  there  notice  the  predominance  of  alkaline  phosphates, 
especially  of  phosphate  of  potassiuni  and  the  surprising  richness 
in  silica  of  some  of  the.se  vegetables. 

Ckntesiual  Composition  ok  the  iKonoAino  Matteb  op  bomk 
Vegetables. 


AiptnKUn. 

Onioii. 

Cole-esbbice. 

Woter  in  100  fresh  parts 

94 

8(1 

87 

01 

Salt       „ 

0-436 

0-74 

1-40 

0-09 

Composition  of  100  porta 

of  these  salts  : — 

K^O 

240 

25-1 

20-8 

20.4 

Na»0 

171 

3-2 

13-9 

10-2 

CaO 

10-9 

21-9 

14-8 

18-7 

MgO 

4-3 

S-3 

4-2 

28 

Fe>03 

3-4 

4-S 

1-6 

0-4 

p»o» 

18-6 

15-0 

13-2 

13-1 

SO»        

0-2 

e-5 

12-8 

11-4 

SiO» 

10-1 

10-7 

6-2 

12-8 

CI 

6-9 

2-8 

7-8 

e-1 

I  2-06  of  which  are  BUgar. 


'  With  only  some  traces  of  migar, 
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TtTBERCLES  :     POTATOES,    SWEET    POTATOES,    YaMS,    ETC. 

Pota4oe.t.— It  w  the  type  of  aliineittfi  fitoiwl  up  by  the  under- 
ground portion  of  the  stem.  It  is  found  on  the  radical  parts  of 
the  Solanutn  iubero>ium,  of  the  family  of  Solanaceoe,  a  plant  im- 
ported from  Soutl»  America  into  Italy  and  Spain  towards  the 
middle  of  the  sixteenth  century,  afterM'ards  into  England  by  Sir 
Walter  Raleigh  in  158f).  In  France  since  that  time  it  has  been 
cultivated  in  La  FraBcho-Comtù  and  Burgundy  where  it  was 
introduced  by  the  Spaniards,  al.so  in  Lyonnain.  But  the  unfor- 
tunate prejudice  which  for  a  long  time  a.s.-<erted  that  it  cauaed 
leprosy,  prevented  its  general  use  until  tlie  sevent-eenth  centurj', 
when  Parmentier  caused  it  to  be  definitely  accepted. 

At  the  present  time  the  potato,  in  addition  to  bread  and  meat, 
is  the  most  general  and  valuable  aliment.  Since  it  has  become 
popular  we  can  siiy  that  famine  has  disap})eared  from  Europe. 

The  production  of  the  potato,  which  in  France  alone  was 
42,(X)(».l)0<J.  cwt.  in  1852,  readied  100,000,000  in  1862  and 
130.«M>,(KX>  in  IS95  in  that  country. 

To-day  more  than  forty  varieties  of  this  valuable  vegetable 
can  be  counte<l. 

The  analy.se.s  carried  out  by  M.  Balland  (C.R.  t.  CXXV.p.  429) 
on  the  jiriiuipal  kinds  :  Early  Roi^ie.  Hoihmde,  Pomme  de  terre 
d'Auvergne,  de  Bourgogne,  Hâtive  Saint-Jean,  Royale  bleue, 
Saucisse  rouge.  Mille  yeux  Vilelotte,  Rosace  d'Allemagne, 
gave  liim  when  fresii  the  following  results  for  100  parts. 


Water 

Nitrogenouâ  inatt«ra    . 

Fatty  rauttera 

Starchy  and  sugary  niattc>rB  . 

Celluloae 

Aah 


Avenge. 

ifiT'im"'", 

M^TfwHtffl. 

74-98 

eeio 

80-60 

208 

1-43 

2-81 

OlS 

004 

014 

21-01 

15-58 

29-85 

0.69 

0-37 

0-08 

10« 

0-44 

1-80 

It  will  be  noticed  how  small  the  amount  of  proteid  materials 
is  in  this  aliment  ;  M.  Balland  found  1-43  of  nitrogenous  matter 
in  100  fresh  parts  of  Early  Rose  of  Bresse  ;  2-32  in  KH)  parts  of  the 
same  variety  cultivated'  in  Brittany  ;  1-78  in  the  Hollande  of 
Oatinaw  ;  2-57  in  the  Hollande  of  Pontoise  ;  1-51  in  the  saucisse 
rouge  of  Nièvre  and  Gatinais. 

The  proportion  of  water  appears  to  be  independent  of  the  variety 
and  to  depend  rather  on  the  rain  and  the  nature  of  the  soil.  The 
Early  Rose  gave  80-5  per  cent,  of  water  in  Burgundy  and  67-50 
in   Brittany. 

The  small  new  jxjtatoes  differ  little  in  comiKwition  from  those 
which  are  fully  developed. 
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^V             The  juice  of  tlie  potato  contains  asparagin,  malic  acid  and  a        1 
^H          glucoside  soluble  in  alcohol.                                                                  ^J 
^B              Potatoes  cooked  in  water  do  not  appreciably  change  in  weight.  ^M 
^H           Fried  in  fat  or  oil,  they  retain  about  38  per  cent,  of  water  and  ab-  ^H 
^H           sorb  4  to  9  per  cent,  of  fatty  matters.     Three  kgs.  of  potatoes  ^H 
^H           cooked  in  water,  or  1,200  grnis.  of  fried  jiotatoes,  represent  very  ^H 
^H           nearly    the    nitrogenous   and   starchy  alimentary  matter    in   a  ^H 
^H            kilogramme  of  ordinary  white  bread.                                                      ^H 
^H               The  following  analyses  due  to  J.  Hcrapatli  [Chem.  Soc.  Joum.  ^H 
^H           II.,  4°)  give  the  composition  of  the  mineral  matters  in  some  of  ^H 
^H           the  principal  varieties  of  this  valuable  aliment  : —                           ^H 

^H                            Ck>ItPOBITIOt(    OF    TBS    ASK    OV    POTATOES    (EnOUBR    VaUETISB).              ^^| 

White 
Apple. 

Prinoe'a 
Beauty. 

Ibcgle. 

Fortjrfold.     ^H 

^H             Ash  for  100  parts  of  fresh  plants  . 

1-30 

106 

1'09 

0-88         ^ 

6-78          H 

53-03          ^1 

Traces       ^H 

209        ^1 

^1 

Trac«8       ^1 
2-86         ^1 

Traces       ^H 

^^1              Composition  of  100  pnrta  of  ash  : 
^^M                  1st.  Soluble  uhIi  : — - 

^m                    CO> 

^I                     803 

^B                    PK)o 

^M                    KiQ 

^B                      Na^O 

^H                      NaCI 

^^L                2n(l.  Insoluble  ash  : — 

^^H              CO»Ca 

^^^H  .         CO^Mk 

^^^B             SO<C» 

^^^B         (Po«)-'Cu') 

^^^B             (P0<)>Mg3 

^^^H             (POM-Fe^&Mn*    .... 
^^^1                           

21-00 

2-77 

6-72 

53-47 

Traces 

»• 

;0-84 
3-53 

Traces 
3-36 
9-25 

Traces 
«t 

100-001 

16-67 

4-94 

8-92 

54-17 

Traces 

tf 

2-05 
0-27 

Traces 
0-68 
12-30 

Traces 
•» 

18-16 

5-60 

6-67 

66-73 

Traces 

•t 

1-95 
2-56 

Traces 
5-37 
6-64 

Traces 
fi 

10000     1  10000 

100-00      ^1 

"               These  analyses  show  : —                                                                 ^H 

Iflt,  tlie  great  richness  of  these  aliments  in  potash,  and  the         J 

excess  of  tln"s  base  over  tlie  quantity  necessary  to  constitute  the   ^À 

neutral  phosphate.     The  potash,  in  the  potato,  is  united  princi-   ^| 

pally  with  citric  and  malic  acid.      2nd,  tlie  very  large  proportion    ^1 

of  magnesia  in  comparison  with  the  lime.      3i-d,  the  absence  of        J 

chlorides  and  salts  of  soda,  except  in  the  case  of  one  variety.          ^H 

According  to  Riibner,  if  a  man  is  exclusively  nourished  with  ^| 

potatoes,  9  per  cent,  of  the  drj' substance,  30  per  cent,  of  nitrogen,  ^| 

and  7  pc-r  cent,  of  carbo-hydrates  remain  in  the  fajces  which  ^| 

become  soft,  acid  and  fetid.     On  the  contrary,  purees  of  potatoes  ^H 

^m           made  witli  the  addition  of  miik  or  butter  are  much  better  absorbed.  ^1 

^H           Tijere  only  remains  in  the  intestin»»  4-5  per  cent,  of  substance®        J 

SWEET    POTATOES,    YAMS,    ETC. 

potato  in  protekl  principlas,  and  these  last  observations,  show 
that  it  is  far  from  l>'.*iii«  a  complete  and  sustaining  fo«d.  But 
it  has  this  advantage  over  broad  tliat  far  from  acidifying  tlie  blood 
as  is  the  case  with  tlve  latter,  tiiey  alkalize  it.  Unfortunately  they 
cause  fatness  and  obesity. 

Sweet  Potatoes.  Ynrn^,  Jerusalem  Artichokes,  etc. — With  regard 
to  the  other  amylaceous  tubercles,  we  shall  confine  ourselves  to  a 
few  indications  . — 

The  Bweei  potatoes  are  formed  by  the  ovoid  tubercles,  white 
or  yellow,  formed  on  the  roots  of  the  Convohmlus  batatas.  In 
taste  and  eouipa^^ition,  the  sweet  potato  very  much  resembles 
the  ordinary  potato.  It  is  rich  like  the  latter  in  fecula  and  j)oor 
in  albuminoids.  It  contains  •  Water,  06  to  79  per  cent.  ;  fecula, 
9  to  Ifi  ;  sugar,  10  to  2  ;  fatty  matter,  1  to  0-3  ;  albuminoid 
matters,  1-2  to  1-5  ;  salt,  2-6  to  3-5  per  cent. 

Yarns  are  also  radical  tubercles,  often  very  developed  {they 
may  be  more  than  a  metro  in  length  and  almost  that  in  diameter) 
formed  on  the  roots  of  different  dioscoreaceaî  ;  Dioscorea  saliva, 
D.  Batatas.  These  products  are  ust>d  for  the  nourislunent  of 
man  in  India.  Guiana,  f'hina.  Japan,  Florida,  Virginia,  etc. 

The  China  j/«"i#  answers  to  the  following  composition  :  Water, 
83-4  to  87  ;  fecula,  15  to  Ifi-S  ;  cellulose,  O-l  to  1-.5  ;  proteid  sub- 
stance, 2-4  to  2'0  ;  pectates,  citrates,  phosphate  of  potassium, 
magnesium,  calcium  ....  1-4  to  2  per  cent.  We  see  that  the 
yam  is  nearly  as  rich  in  starch  as  the  potato,  and  a  little  less  poor 
than  the  latter  in  proteid  substances. 

Manioc  is  derived  from  the  tubercles  of  a  plant,  the  Jatropa 
manihnt,  of  the  family  of  the  Euphorbi.-vcea?  of  the  gioup  of  castor 
oil  plants.  It  has  two  princip.il  varieties  :  the  Yiira  dulce  and 
the  Yiira  brava;  the  latter  i-!  poisonous  owing  to  a  hydrocyanic 
compound',  but  aftercooking  it  can  Ix;  eaten  with  impunity.  The 
tubercles  of  manioc,  often  very  large,  are  coarsely  grated,  their 
pulp  drained  and  then'slightly  roasted  in  an  earthen  vessel.  Thus 
we  obtain  caesavc,  a  food  which  forms  the  basis  of  alimentation 
in  many  countries  of  South  America.  India  and  the  Antilles,  etc. 

Payen  {loc.  cil.)  has  given  for  100  fresh  parts  of  tubercles  of 
jjeelcd  manioc,  the  following  composition  : — 

Wat<?r 67ft5 

Feiula -23  10 

SuKurD,  gutna,  etc.        .......  553 

Nitrogenous  mntter  1  17 

Cellulose,  pectose,  etc.          ......  1  50 

Fatty  matters 0  40 

Mineral  substances       .......  0  05 


•  Puyen  (Compte*  Bendw,  t.  XLIV,  p.  404)  \\aa  recovered  four  milli- 
Krainmes  nf  hyilrocyauic  ai-id  from  lUO  (;mi8.  of  pulp,  ll  aeoius  to  be 
f  ouuid  iu  the  form  of  a  very  unstable  glucoaide. 
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Tilt'  Jerusalem  articlioke,  or  ildiaiitkus  iuherosus,  originally 
from  Brft7.il,  bears  on  its  running  stem  a  number  of  pedicle  slioots 
tlipsi/.eof  a  pear,  covered  with  a  red  and  green  outrer  skin,  and 
containing  in  their  interior  a  white  translucid  pulp  formed  of  a 
cellular  tissue  containing  inuiin  in  place  of  starch,  and  a  juice 
ricli  in  sugar  and  different  salts  (tartrates,  malates,  citrates,  phos- 
phates and  suli)hatcs}.  This  pulp  can  be  eaten  when  cooked,  and 
much  resembles  the  artichoke  in  taste,  «^^'onsistence  and  composi- 
tion. Its  taste  is  slightly  disagreeable.  100  parts,  when  fresh, 
contain  : — 


Water    ........ 

Dpxtrin,  incryatallizablo  sugar   . 

Inuiin 

Cellulose,  etc 

fîuma 

Olutin,  albumin 

Oil,  coricin 

ExtructivoB 

Citriite  tmd  muliite  of  putoah 
Citrate  and  tartrate  of  lime  . 
SO*K»,KCl,PO«K2H,PO«CaH,Si02 


100  pert*  cootoin  in  a  (nab  itala 


Bruannet. 

P»yen. 

Avenee 

(J.  Koenig). 

77-2 

76-0 

79-24 

14-8 

14-7 

16-29 

30 

1-90 

1-49 

1-22 

1-60 



1-08 



l-7« 

0-99 

310 

0-14 

0-09 

0-20 



— 

l-3(» 

— 

1  - 1 .-) 

— 

010 

tMOl 
0-42/    J 

1-30 

IB-U 

lOOOS 


10000 


10000 


The  bulbous  chervil  is  a  vegetable  too  little  cultivated,  of  a 
rather  delicate  sweetish  taste.  It  is  the  fleshy  and  tliiek  root 
of  the  ChotrDphijUutn  Jxdhosum  {umheUHcrœ).  It  has,  accorfling 
to  Payen  (C.  Rend.  t.  XLIII,  p.  770),  the  following  percentage 
composition  : — 

Water 63  6 

Feciila  and  congeners  ......     280 

Cane  sugar  .  .  .  .  .  .  .1-2 

Albumin  and  other  nitrogenous  matters        .  .  .       2-6 

Fatty  matters  0-35 

Cellulose,  pectoae,  pectic  acid  .  .  .       210 

Mineral  substances       .  .  .  .  ,  ,  .1-5 

Tlie  bulbous  cliervil  is  richer  than  the  potato  in  feculent  and 
albuiniiiou!^  .sul)stances. 

Roots:  Turnip,  Turnip  Rtidish,  Carrots,  Saliti/y,  eic.  The 
turnip  K  the  fleshy,  .^pind!c-sha[x>d  root  of  the  lirnssiai  tut/ms 
tsculenla. 

It  is  an  aliment  very  rich  in  starch,  of  a  slightly  aromatic, 
sugary  savour,  slif/htly  (jiquant ,  differing  much  in  composition  and 
taste  according  to  the  soil,  climate  and  variety. 

246 

I 


dâl 


FLOURS    OF    AMYLACEOUS    VEGETABLES 


TLe  radish  Lj  the  ra^lical  succuli*nt  part  of  the  Braasiai  oleracea 
caulo-rapa. 

Snlsify,  the  cultivated  root  of  the  Tragopogon  praknsis,  Ls 
also  a  starchy  vegetable  like  viper's  grass,  the  roots  of  which, 
spindle-shaped,  black  outride  and  white  inside,  contain  chiefly 
some  starches,  mucilages  and  niannite. 

Th'j  mrrol  is  tlie  radical  tap  root,  Completel}'  modified  by 
kitchen  gaixleii  culture,  of  the  Daucus  carotta  {uinbellifcrœ). 
It  is  a  flesliy.  sweetened  and  peif  uiued  root  suitable  for  the  nour- 
ishment of  man  and  aniniab.  It  contains  some  starch,  cane 
sugar,  mannite,  fatty  and  essential  oils,  a  colouring  hydro-carburet 
carottine.  asparagin  and  some  raalates  and  phosphates  of  potas- 
sium and  lime,  etc. 

The  tap  fleshy  root  of  another  nmbeliifera?,  the  cultivated 
parsnip,  is  also  a  healthy  aliment  sweet  to  the  taste  and  sligiitly 
aromatic. 

Here  are  some  average  analyses  of  these  different  roots  : — 

CCNTBSIMAL  ÂNAi.YBB8  OF  SOIOB  Coil(£8TIBI.K  RoOTS   (ACOOBDtNQ   TO 
J.    KOENIO). 


Water 

Starchy  matter,  etc.,  non-nitrogenous 

Celliiiusic  substances 

Nitrogenous  matters 

Fatty  bodies 

itineral  matter 


CUTOU. 


86-8 
92 
1-6 
12 
0-3 
10 


S*d- 

Tot- 

Vuf 

llultih 

Mm. 

nlpi. 
87-8 

Dipa, 

85-9 

82-0 

860 

8-2 
1-7 

8-2 
1-3 

}u.i 

0-8 

2-8 

1-5 

M 

1-6 

0-21 

0-2 

0-5 

O-I 

117 

09 

10 

1-0 

87-50  I   Stnrcliy  matter,  sugars 
1-34      Cellulose 
0-U  I  Ash 


8-90 
()-98 
114 


Beetroot  is  the  fleshy  and  sweetened  tap   root  of  the  Beta 

mthjnris.     It  is  employed  cliiefly  for  the  nourislmient  of  cattle 
and  the  production  of  ordinary  sugar.     Its  rc<l  variety  eaten  in 
salad  appears  frequently  on  our  tables.     The  composition  of  the 
beetroot  is  very  variable  according  to  its  culture  and  its  variety. 
Here  is  the  average  analysis  of  the  comestible  beetroot  : — 

Water 

Nitrogenous  matter 
Fotty  bodies 

Beetroot  only  contains  from  ft  to  15  per  cent,  of  saccharose,  j 
Flours  of  Amijlacrniis  Ve'jrtnblcji.  —  Vor  ordinary  alimentation 
and  for  invalids  some  comc-^tible  Hours,  of  which  I  will  only  sayj 
a  few  words  here,  are  prepared  with  the  bulbs,  t\il>erclc.s  and  root 
which  v\c  have  just  studietl. 

Tapioca  is  a  fe<'ula  obtainetl  from  manioc.  In  the  course  of  the 
preparation  of  cassana  (see  p.  245)  the  j)ulp  of  manioc  which  is 
thrown  on  large  strainers  gives  a  juice  which  carries  with  it  a 
certain  numljcr  of  grains  of  starch.     They  are  collected,  washed 
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and  djied  in  the  air  ;  thus  we  obtain  mousaache.  This  starch, 
slightly  heated  whilst  damp  on  metallic  plates,  swells,  becomes 
translucid  and  takes  the  name  of  tapioca.  It  is  an  aliment  es- 
sentially amylaceous,  formed  of  agglomerated  and  elasticopaline 
lumps.  Ordinary  tapioca,  which  serves  to  make  our  soups,  ia 
often  obtained,  at  the  present  time,  by  submitting  to  the  same 
treatment  the  starch  of  rice  or  the  fecula  of  potato. 

Arroivroot  is  a  fecula  coming  from  the  Maranta  indica  {Amoma- 
cœ)  of  the  Antilles.  Its  grains,  slightly  translucid,  almost  trun- 
cated, give  an  agreeable  jelly  when  cooked  with  water.  This 
flour  is  often  adulterated  with  the  fecula  of  the  potato.  Arrow- 
root contains  0-9  per  cent,  of  albumin  and  84-41  per  cent,  of 
fecula. 

Sago  contains  87  per  cent,  of  st>arch  and  only  some  traces  of 
albumin.  It  is  obtained  from  the  pith  of  different  palms.  It 
sometimes  takes  the  pltice  of  tapioca.  It  is  used  in  cases  of  slight 
enteritis,  during  convalescence,  etc. 

Salep  is  especially  an  invalid  food.  It  is  furnished  by  the  bulbs 
of  different  orchis.  It  contains  gums,  mucilages  and  much  starch. 
On  boiling  with  water  it  takes  the  consistence  of  jelly.  It  is 
supposed  to  be  fairly  nourishing. 
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GREEN  or  herbaceous  vegetables  enter  into  our  alimentation 
to  a  very  appreciable  extent.  I  have  «aid  elsewhere  that, 
in  usual  French  customs,  these  aliments  represent,  on  an  average, 
12  to  13  per  cent,  of  the  weight  of  the  daily  portion,  drinking 
water  not  included. 

They  are,  in  general,  poor  in  nutritive  principles  :  we  find 
few  fatty  bodies  and  little  starch,  sugar  and  albuminoid  matter 
in  them.  None  of  them  give,  after  cooking,  more  than  2  to 
3  per  cent,  of  assimilable  carbo-hydrates,  amongst  which  we 
must  reckon  inosit,  mucilages  and  gums,  the  assbnilability  of 
which  is  imperfect  or  doubtful.  But,  as  has  already  been  said, 
these  aliments  bring  us  an  abondance  of  salts  with  organic 
acids  (malic,  citric,  tartaric,  oxalic,  succinic,  quinic,  etc.)  and  of 
salts  with  alkaline  or  terreous  alkaline  bases,  which  furnish  to  the 
cells  and  blood  the  potassium,  magnesia  and  liuie  which  are 
indispensable  to  them.  These  matters  vary  in  these  products 
from  4  to  2  per  cent.  Green  vegetables  and  fruits  proper  are 
therefore   aliments  at  once  refreshing  and  alkalizing. 

These  carbo-hydrates  are  :  starch,  inulin,  dextrins,  mucilages, 
cellulose  and  feebly  digestive  gums  ;  cane  sugar,  glucose  and 
lévulose,  sometimes  mannite  and  some  special  sugars  such  as 
erythrite,  dulcite,  sorbite,  inosit,  galactose,  etc. 

The  albuminoid  matters  of  green  vegetables  are  : — 

Albumins,  non-precipitable  by  dilute  acetic  acid  and  coagul- 
able  by  heat  ;  caseins  and  vegetable  legumitis,  substances  very 
slightly  soluble  in  water  where  they  only  appreciably  dissolve  in 
the  state  of  salts  of  {x>tassium  and  sodium.  Weak  acetic  acid 
precipitates  them  from  their  solutions  ;  rather  strong  acids  and 
alkalies,  or  their  carbonates,  re-dissolve  them.  By  hydrolysis, 
these  legumins  split  up  into  amino-acids  :  leucin,  tyroain, 
glutanic  and  aspartic  acids,  etc. 

With  these  substances  it  is  necessary  to  connect  : — 

Ist.  The  cyto  and  nucleoproteids  which  may  contain  from  1  -5  to 
3  per  cent,  of  phosphorus  and  which  heat  and  water  splits  up 
into  nucleinic  acids  and  coagulated  albuminoids. 

2nd.  Edeslin,  a  crystallizable  substance  generally  united  to 
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plio.splioric  acid,  as  we  have  already  pointed  out,  in  tJie  grains 
of  cereals  {p.  216).     It  greatly  reHembles  casein. 

3rd.  Oliadin.  or  vegetable  gelatin,  soluble  in  water  alcoholized 
to  70".     It  ia  found  in  vegetables,  likewi.se  in  cereals  and  fruits. 

4th.  CoMjhdin,  very  similar  to  the  preceding,  ha\'iag  the  same 
characters  of  solubility  in  water,  acids  and  alkalies.  It  splits 
up.  in  the  maimer  of  legumin.  during  the  action  of  digestion  or 
under  the  action  of  dilute  acids. 

The  fats  of  herlaaceous  vegetables  are  variable  and  in  very 
feeble  proportions.  We  oft«n  find  in  them  those  lecithins  of 
which  we  have  already  spoken  à  propos  of  dry  vegetables  and 
the  flours  of  cereals. 

The  green  pigment  of  vegetables,  clilorophyll,  is  a  nitrogenous 
phosphorated  colouring  matter  soluble  in  alcohol  and  ether  and 
seems  to  1m3  indigestible. 

In  this  chapter  we  sliall  study  successively  mushrooms,  herba- 
ïeeous  vcgetablfft  and  I'fgetahlc  fruits. 

Mushrooins. — These  aliments,  by  reason  of  their  taste  and 
richne3.s  in  nitrogenous  principles,  deserve  to  be  considered  apart. 
They  contain  in  general  :  913  to  92  per  cent,  of  water,  except 
truffles  which  only  give  72  to  73  per  cent.  Their  very  diverse 
fixed  principles  are  : — • 

1st.  Nitrogenous  matters  about  which  we  have  little  informa- 
tion. Three-fourths  consist  of  prott-id  substances  insoluble  in 
water.  Out  of  4  to  5  jier  cent,  of  nitrogenous  bodies  contained 
in  ordinary  comestible  mushrooms  and  8  to  10  per  cent,  in  the 
truffle,  there  are  only  0-8  to  1  per  cent,  of  coagulable  soluble 
albuminoid.s.  A  good  part  of  the  prott>id  bodies  is  then  in  the 
state  of  insoluble  globulins  and  nuclco-albuniins.  Alcohol  at 
70  per  cent,  carries  off  a  part  of  the  nitrogenous  principles  and 
with  them  the  perfumes  of  tlvcse  ahments.  Another  part  is 
dis.solved  in  water.  When  it  i«  concentrated  by  heat,  this 
solution  takes  somewhat  the  aspect  and  savour  of  extract  of 
meat.  Besides  different  nitrogenous  substances,  boiling  water 
also  dissolves  some  viscous  or  mucilaginous  matters,  probably 
of  the  nature  of  gums  or  starches,  sonic  fermentable  sugars  in 
a  «mall  quantity,  de.xtrin,  and  above  all  mannito,  especially  in  the 
case  of  truffles. 

2nd.  Ether  carries  off  from  mushrooms,  especially  in  the  case 
of  truffles,  some  very  odorous  fatty  matters  in  a  relatively  high 
proportion.  They  are  to  a  large  extent  composed  of  olein  and 
margarin  and  of  a  substance  which  alkalies  do  not  saponify — viz. 
cujaracin  ;    probably  a  kind  of  cholesterin. 

Of  organic  salts  we  find  in  mushrooms  some  malates,  citrat«8, 
tannâtes,  fumarates,  poctates,  etc."^ 


>  Fumaric  acid  ahouK)  be  absent  in  truffles,  according  to  Lefort. 
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The  white  parts  of  truffles  or  ordinary  niushrootns  are  formed 
chiefly  of  cellulose  ;  the  coloured  or  black  part  ie  rich  in  spores 
and  Hjjoranges.  Nothing  is  known  of  the  nature  of  this  special 
brown  pigment. 

The  mineral  salts  of  mushrooms  are  chiefly  formed  of  the 
phosphates  of  potash  and  liait  with  a  small  ijuantity  of  sulphates, 
chlorides  and  silicates  of  soda,  ammooia,  calcium,  magnesia  and 
iron. 

Here  is  a  table  of  the  composition  of  some  of  these  aliments  : — 


Perpentaoe  CoHPOsmoN  OF  Some  Mcshbooms. 


t 

Bluk 

Bed 
Hub- 
roonu. 

KKolant 

Marib. 

Kdlbl* 

BdlUs 

TroOla. 

Bolstiu. 

BaM». 

AffUle. 

Water 

70-S 

oo-s 

00-0 

80-0 

91-3 

ItO-lO 

Nitrogenous  matter     . 

8-4 

4-0 

4-0 

4-4 

3-6 

2-68 

Conpululilo  albumins    . 

0-6 

0-7 







— 

Cellulose       .... 

6-2 

3-2. 

2-44 

2-9fl 

0-6 

0-04 

Futtv  matters  . 

0-65 

0-25 

0-65 

0-56 

0-2 

0-13 

Mittinits  and  sugars     . 

11-00 

I-IS 

0-6 

0-72 

3-7  1 

Malatos,  citrates,  fums- 

0-05 

1-35 1 

. 

6-14 

rtttos 

1 

0-83 

1-36 

0-6 

MinornI  salts 

1-49 

-    J 

1-31 

Mushrooms  preserved  by  dessication  still  contain  from  10  to 
20  per  cent,  of  water. 

Several  poisonous  mushrooms,  such  as  the  woolly,  lose  their 
toxic  pro|>ertie8  by  drying  or  boiling  with  water. 

Herfinr.emis  Vegetnhles. — We  comprise  under  this  head  the 
vegetables  of  whicii  the  leaves  and  tender  parts  are  eaten,  cooked 
or  raw,  such  as  salads  of  all  sorts  (lettuces,  endive,  com-salad, 
cresses,  rocket,  etc.), sorrel,  rhubarb,  spinach,  white  beet, tetragon, 
etc.,  etc. 

As  wc  liave  already  said,  these  products  of  the  kitchen  garden 
intro<luce  into  the  system  very  httle  assimilable  organic  matter, 
but  inuoh  water  and  especially  salts  rich  in  potiush,  s(xla,  lime, 
magnesia,  phospiiates,  silica,  and  finally  iron  under  the  form  of 
bematogen.  etc.  Out  of  eight  parta  of  fixed  matters  contained 
in  100  per  cent,  of  fresh  lettuce  (the  rest  being  fornied  of  water), 
there  are  1-24  per  cent,  of  mineral  salts.  Out  of  twelve  fixed 
parts  left  by  100  per  cent,  of  spinat^h  taken  in  a  fresh  state, 
1-98  or  a  si.xth  is  formed  of  inorganic  salts. 

In  100  parts  of  ash  left  bv  Roman  lettuce  we  find  K'O  =  253  ; 
NVO  =  35  3;  CaO  =  119;  MgO  =  43;  Fe-'O^  =  1-3.  ^Vnd 
for  acid  radicals  :  V'(y  =  10-9  ;  SO'  =  3-9  ;  SiO*  =  30  ; 
CI  =  4-2.  In  spinach  we  have  for  100  parts  of  mineral  matters 
K'O   =   16-6;      Na^-O  =  35  3;      CaO  =  II-9  ;      MgO   =  64; 
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F6=CP  =  2-3  ;  P^O»  =  10-2  ;  SO'  =  6-9  ;  SiO»  =  4  5  ;  Q  =  6-3. 

The  ricliiieas  of  this  ash  in  bases  will  he  noticed  especially  in 
alkaline  bases,  as  also  the  abundance  of  iron. 

These  aUnients,  essentially  aqueous,  contain  however  some 
albuminous  substances  richly  p]iospborat.ed,  lecithins,  fats,  also 
some  mucilaginous  and  starchy  matters  which  are  easily  assimil- 
able. As  Kniriem  has  shown,  a  part  of  the  cellulose  of  herba- 
ceous vegetables,  when  in  the  young  state,  is  like  that  of  fruits, 
re-absorbed  in  traversing  the  digestive  tube. 

The  total  of  all  these  imtritive  matters  rarely  rises  in  the  case 
of  green  vegetables  to  more  than  one-twentieth  of  the  total  weight 
of  fresh  aliment. 

The  starch  may  be  replaced  in  these  products  (and  it  always 
is  in  the  comestible  parts  of  the  family  of  Synantheirca?,  such 
as  chicory,  lettuces,  artichokes)  by  inulin  ;  this  observation 
is  important  from  the  point  of  view  of  the  ahmentation  of  glj'co- 
surics.  In  the  place  of  ordinary  sugar  we  sometimes  find  mamiite 
in  many  of  these  foods. 

The  intestinal  utiUzation  of  lierbaceous  vegetables  is  always 
imperfect  ;  after  the  ingestion  of  the  green  cabbage,  about  15  i>er 
cent,  of  fixed  matters  remain  in  the  faeces,  18  per  cent,  of  total 
nitrogen,  15  per  cent,  of  carbo-hydrates,  6  per  cent,  of  fatty 
bodies  escape  intestinal  ab.sorption.  It  is  almost  the  same  in 
the  case  of  tlie  other  green  vegetables. 

Tlie  cellulose  of  young  shoots  is  digested  by  man  in  about 
tlio  proportion  of  50  per  cent.  The  parts  of  these  foods  which 
remain  thus  in  the  faacal  mutters  prevent  their  becoming  hard 
and  hinders  constipation  ;  hence  the  quatif^ing  term  '"  refresji- 
ing  "  often  given  to  green  vegetables. 

The  herljiiceous  vegetalilcs  can  be  divided  into  neutral  and 
acidulous  classes  :  Chicory,  lettuces,  corn-salad,  dandelion, 
cardoon,  beet,  tetragon,  celery,  spinach,  etc.,  come  in  the  first 
category  ;  sorrel,  rhubarb,  etc.,  in  the  second.  These  vegetables 
are  eaten  cooked  or  raw. 

We  can  only  quote  here  the  cliief  : — 

Celerji  is  formed  of  a  young  shoot,  lilanched  by  sheltering  it 
from  the  direct  action  of  light,  of  the  Apiiim  duke  (umbeltifera'). 
It  is  an  aromatic  aliment  rich  in  mucilage  which  contains  an 
essence  and  some  aromatic  products  acting  a  little  on  the 
heart  ;  it  htvs  the  reputation  of  being  somewhat  aphrodisiac. 
Bleadied  dandelion,  whicli  is  eaten  in  salad,  is  only  a  bitter  and 
tonic  chicory  reared  in  caves  protected  from  the  light. 

Lamb's  lelluce  or  corn-salad  ia  a  valerian.  Lettuce  is  rich  in 
alkaline  citrates.  White  heel  or  heel,  the  leaves  of  which,  and 
especially  the  stalks,  eaten  cooked  like  those  of  cardoon,  contain 
a  slightly  laxative  principle.  It  is  a  fhenopodiacea'.  It  is 
the  same  with  spinach  (Spinaeia  oleracea)  rich  in  mucilaginous 
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principles  and  sugars,  which  accompany  some  oxalates  and 
various  organic  salts  of  potassium  and  lime. 

The  acUl  herbaceous  vegetables  owe  their  acidity  sometimes  to 
oxalates,  sometimes  to  acid  citrates  and  malates. 

Sorrel  and  rhubarb  belong  to  the  family  of  Polygorace»  ; 
their  leaves  and  young  shoots  are  eaten.  These  are  aliments 
which  should  not  be  given  to  gouty,  arthritic,  uratic  and  oxaluric 
people.  These  vegetables  owe  their  acidity  to  tetroxalato  and 
bioxalato  of  potassium. 

Here  is  their  composition  according  to  M.  Balland  : — 


Bhubftrb  (petlolM  lor 

Boml. 

ratremets). 

Water 

91-40 

94-50              J 

Xitro^noua  lUHttera    , 

2-74 

0-43              I 

Fattv  matters  .... 

0-40 

0-41)              ■ 

SturchtM,  etc 

3-67 

3-47              ■ 

CeUuloso 

000 

0-64              ^ 

y  .h         

1-29 

0-67 

lOOOO 

100-00 

Crtaseê  of  the  family  of  Cruciferœ,  provide  iw  with  thick 
mucilaginous  leaves,  of  a  piquant  taste,  exciting  the  appetite 
owing  to  the  allylic  essence  wliich  they  contain.  This  vegetable 
is  very  rich  in  salt.  M.  Chatin  was  the  first  to  point  out  the 
iodine  in  it  wliich  appears  to  exist  in  tlie  organic  state.  It  is 
a  diuretic,  refreshing  and  anti-.scorbutic  aliment. 

Hero  is,  according  to  J.  Koenig  and  M.  Balland,  the  com- 
position of  some  of  the  vegetables  of  which  we  have  just 
spoken  :^ 

Ferckmtaoe  Composition  or  some  CoiuiON  VEaETABi.ES. 


Wiit«r 

Nitrogenous  matters 
Fatty  matters     . 

Sugar 

Ouin,  starch,  mucilages 
Cellulose  .  .  .  . 
Ash 


Spinach. 
88-47 

Cdety 
(l«svw). 

85-67 

Co* 
Letton. 

0*bb*«e 
Lettuce. 

Crewe.! 

92-50 

04-93 

90-8 

3-49 

2-20 

1-2U 

1-41 

2-87 

0-58 

0-66 

0-54 

0-31 

0-21 

0-10 

0-94 



2-10  ) 

319 

4-34 

e-91 

3-65 

0-93 

1-32 

1-17 

0-73 

1-21 

2-09 

1-93 

0-98 

1-03 

1-72 

R«d 
Beetroot 
fornUd.i 


84-80 
3-00 
0-05 

9-14 

118 
1-74 


Vegetable  Fruits. — ^The  vegetable  fruits  are  the  tomato,  mad- 
apple,  all-spice,  etc.  ;  and  to  these  may  be  added  cucumbers, 
melon,  pumpkin,  etc. 

The  fruit  of  Lycopersicum  solanum  or  tomato  is  a  red  berry 

'  According  to  M.  Balland. 
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filled  with  an  acid  pulp  at  the  same  time  slightly  perfumed  and 
of  a  sliglitly  disagreeable  taste.  It  is  rich  in  acid  salts  (citrates, 
malatea)  ;  but  contrary  lo  general  opinion,  scarcely  a  tract  of 
oxalates  is  fourni.  Tliis  fruit  agrees  particularly  with  arthritics, 
gouty  and  uratie  people  when  their  stomach  digests  it  well. 

Tomato  contains,  according  to  W.  Dahlen  :  water,  92-37  ; 
nitrogetious  malters,  1-25  ;  fatty  matters,  0-33  ;  sugars,  2-53  ;  non- 
nilroijenous  malters,  1-54  ;  ceUulosic  matters.  0-84  ;  ash,  0-63. 
Balland  found  95-2  per  cent,  of  water  ;  0-89  of  nitrogenous  matters 
and  2-92  of  non-nitrogenous  soluble  substances  (sugars,  etc.). 

Tile  fruit  of  Solanum  meiotujena,  or  egg  plant,  which  grew 
originally  in  India,  forms  elongated  berries,  of  purple  colour,' 
filled  with  a  white  bitter  juice  which  is  generally  s(j\ieoze<l  out  by 
cutting  up  and  draining  the  pulp,  the  pungency  of  wliich  dis- 
appears on  cooking.  It  is  a  fairly  digestible  aliment  if  well 
cooked,  but  it  is  difficult  to  prepare.  Balland  found  :  untcr,  92-30  ; 
nitrogenous  nuitter,  1-34  ;  fatty  matter.  0-17  ;  extractive  or  starchy 
matter,  4-77  ;    cellulose,  0-87  ;    ash.  0-55. 

Of  fruits  of  the  Capsicum,  and  eoming  from  the  same  family, 
there  are  numy  varieties.  One  kind,  sweet,  in  large  inflated 
berries,  more  than  a  decimetre  in  length,  is  much  eat«n  as  a 
hors-tVocuvre  in  tfie  South  of  Europe.  Its  epis[)erm  is  filled 
with  a  sweetish  pulp,  ahghtly  perfumed,  containing  seeds  that 
are  thrown  away.  A  variety  of  this  fruit  from  2  to  5  centimetres 
in  length,  of  a  vivid  red  colour  when  ripe,  is  used  as  a  condiment 
to  flavour  dishes  and  to  excite  the  appetite  by  reason  of  it«  sharp 
and  aromatic  savour, 

Tlie  Chili  of  Cayeinio.  of  a  still  more  violent  bitterness  and 
very  slight  aroma,  is  dried,  pulverized  and  sometimes  used  in 
place  of  i»pper;  it  is  a  dangerous  condiment  if  liabitually  used. 

Melon,  water-melon,  cucumber,  pumpkin,  gherkin,  and  gourd, 
are  furnLshed  by  the  family  of  the  Cucurbitaceae. 

The  fruit  of  the  melon  [Cucumis  melo)  is  succulent,  very 
aqueous,  slightly  albuminous,  rich  in  fiaccharoae,  scented  when 
ripe  and  of  good  quality,  but  very  sliglitly  nutritive.  Its  seeds 
are  shghtly  emetic. 

Cucumber  (Cucumis  sativus)  has  an  aqueous,  tasteless  pulp, 
slightly  sweet.  It  is  often  eaten  pickled  in  vinegar,  raw  or  cooke<l- 
and  prepared  in  different  ways. 

Gherkin  is  a  kind  of  cucumber  gathered  befoR»  its  maturity. 
The  caper  is  the  little  ovoid  fruit  of  the  cahier  bush  (Capparidea-). 
Both  are  i>re8erved  in  vinegar  and  serve  as  condiments. 

The  water-melon  is  especially  sought  after  for  the  sweetness 
of  its  pulp  wliitli  is  composed  almost  entirely  of  water  and 
saccharose. 


'    The  white  variety  is  poisonous. 
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Here  are,  according  to  J.  Koenig  and  M.  Ballaiid,  three  average 
analyses  of  melons,  cucumbers  and  pumpkins  : — 


Cuoiunbw. 

Ordiury  Pumpkin. 

Water    .... 

NitrogonoiLs  matter 
Fatty  niattor    . 
Starches,  sugars,  etc. 
Cellulose 

00-38 
10 
0-32 
6-53 
1-09 
O-OS 

95-ao 
lis 

009 
2-21 
0-78 
0-44 

04-5 
0-35 
000 
4-08 
0-04 

Ash         .... 

0-37 

The  pumpkin,  red  or  yellow,  forms  big  flattened  fruits  weigh- 
ing as  much  as  10  and  20  kgs.  Its  pulp,  which  is  rather 
liard,  is  eaten  after  cooking.  It  is  sweet  in  taste,  sliglitly  aro- 
matic and  easy  to  digest.  It  is  a  very  aqueous  aliment.  Ita 
whitish  seeds,  tasting  of  almond,  are  anthehnintic. 

The  gourd  or  calabash  produces  some  comestible  and  poisonous 
varieties,  particularly  that  in  the  form  of  a  gourd.  That  with 
yellow  pulp  is  very  bitter. 

Gourd  contains  85  per  cent,  of  water  and  0'4  per  cent,  of 
mineral  matter. 

In  fruits  witli  neutral  pulp,  or  almost  neutral  to  litmus,  such 
as  the  melon,  water-melon,  etc.,  the  sugar  is  chiefly  saccharose, 
but  we  may  also  find  some  lévulose  and  levogyrate  matters  with 
considerable  left  rotation,  the  proiJortioti  of  which  varies  during 
the  whole  time  of  ripening  (Commaille). 
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FROM  the  point  of  view  of  their  composition  and  their  utility, 
the  fruits  whicli  appear  on  our  tables  for  ''  dessert."  aud 
which  forni  an  agreeable  and  rational  addition  to  the  repast,  may 
be  divided  into  three  groups  r — 

The  aqueous  aciduloits  fruits,  generally  sweetened  and  perfumed, 
which  the  vine,  orange-tree,  gooseberry  bush,  and  especially  the 
trees  of  the  family  of  the  Rasaceae,  provide  us  with. 

The  properly  so  culled  sweetened  fruil^,  of  a  flavour  neither  acid 
nor  fatty,  produced  by  the  fig,  date  and  banana  trees,  etc. 

La.stly,  the  Marehy  or  oily  fruits — nuts,  chestnuts,  almonds, 
hazel-nuts,  cocoa,  cocoanut  and  other  exotic  fruits. 

Aquemis  Acidulous  Fruits. — To  this  group  belong  apples  and 
pears  with  tlieir  very  numerous  varieties  ;  plums,  peaches,  apricots, 
nectarines,  quinces,  olierries,  medlars,  strawberries,  raspberries, 
etc.,  all  furnished  by  the  Roaaeeœ;  grajjes,  currants,  black  cur- 
rants, pine-apples,  orange,  lemon,  pomegranate,  etc.,  originally 
come  from  very  different  families,  etc.,  and  some  fruits  from 
tropical  countries. 

The.He  fruits  are  all  remarkable  for  their  richness  in  wat«r  (72 
to  9Ô  jH?r  cent.)  ;  their  very  feeble  amount  of  starchy  matters, 
whieli  almost  entirely  vanishes  when  ripe  ;  their  poorness 
in  albuminous  principles,  the  total  weight  of  which  rarely  rises 
to  I  jwrcent.  ;  their  richness  in  saccharin,  wliich  varies  from  4  to 
24  i>er  cent.  ;  their  constant  acidity,  and  finally  for  this  very 
agreeable  perfume  of  their  juice.  A  part  of  their  cellulose 
becomes  soluble  in  the  intestines  of  man.  These  fruits  are  then 
in  reahty  rather  aqueous,  refreshing  aliments,  more  pleasing  to 
the  stomach  aiid  palate  than  jilastic  aliments,  unless  they  ore 
consumed  in  verj'  great  abundance,  as  in  the  grape  cure. 

Their  acidity,  due  in  a  large  measure  to  some  acid  salts  (malates, 
citrates,  tartrates,  f  umarates,  etc.),  varies  from  0-2  to  1'5  per  cent. 
These  salts,  with  alkaline  bases,  are  transformed  in  the  system  by 
the  complete  combustion  of  their  organic  part  into  soluble  carbon- 
ates which  alkalize  the  humours,  blS  we  have  already  said. 
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At  tlie  same  tinui,  by  reason  of  the  quantity  of  watt-r  tliat  they       ^M 

provide   and   their  special  acidity,  these   fruits   are,  moreover,       ^M 

_        often  a  little  diuretic  and  laxative,  especially  if  tliey   are   not       ^M 

^M        perfectly  ripe.                                                                                              ^M 

^m            The  saccharin  matters    which   form  the  greater   part  of  the       ^i 

^H        substances  dissolved  in  thoir  pulji,  are  formed  by  a  mixture,  in             | 

^M        nearly  equal  parts  when  ripe,  of  glucose  and  lévulose  with  a  little 

^M        saccharase.                                                                                                         i 

^1            Here  is  the  average  percentage  composition  of  some  of  the       ^M 

^m        principal  fruits  furnished  by  the  Kosaceaj  : —                                         ^H 

^M              CoMPosmoy  or  the  Vbvm.  Vajuocs  FBtTT»  or  the  Rosaoeje.           ^H 

■ 

Apptoil 

(>vera««). 

Pears. 

1 
Plumt.   1 

1 

8118 

■*•»*•     |8«lacliid. 

Mirabelle         ^M 
Plunu.*                   ' 

^B          Water 

84-79 

1 
8303 

78-30   '    19-80 

^M 

^H          AlbiiiiiiiioidmattorB,etc. 

0-36 

0-36 

078 

0-42         2-37 

H 

^H          Free  ucid  >     .      .      .      . 

0-82 

0-20 

0-85 

0-38         — 

^M 

^H         SiiKar 

7-22 

8-26 

6-15 

lU-9        46-3 

^M 

^H          Vurioiw  nfin-nitrogenoua 

4-81 

3-54 

4-92 

0-28<     25-14» 

10-1        ^M 

^H               iiintteni 

1 

■ 

^1         ColltilcMO 

151 

4-30 

5-41    1 

0-62 

4-13 

5-0             ^M 

H         Aah 

040 

0-31 

0-71    1 

0-48 

1-86 

0-6             ^1 

^H             Composition  of  this  UauAt.  Fbvits  or  tbe  Rosace.c  (continued),          ^H 

I 

PCHhn. 
800 

At»l. 
coli. 

C3>orriai. 

Strsw- 
quliMes.T    iMnfaa 

IxrribB.           ^1 

^B         Water 

81-2 

7i1-82 

71-70 

87-66 

8S-7           fl 

^H         Albuminoid  matters,  etc. 

00 

0-5 

0-«7 

112 

0-64 

0-4          ■ 

^B         Free  scid  >     .      .      .      . 

0-9 

1-2 

0-91 

0-61        0-03 

1-4          H 

^1        Sugar 

4-5" 

4-7» 

10-24 

0-70        6-28 

3-0          ^M 

^H         Various  non-nitrogonou» 

7-2 

6-3 

1-70 

0-003       i.Qi 

0-7          H 

^^M              mutters 

^B         Cellulose 

0-1 

6-3 

0-07 

18-79        2-32 

7-4          H 

^1        Ash 

0-7 

0-8 

0-73 

0-47   1     0-81 

^B 

^H            >  According  to  J.  Jocquemin  and  H.  Allint,  a  typical  apple,  ripened  to         ^H 

^H        a  nicety  for  moUinp;  rider,  contain»  for   100  parts  :    water,  83-2  ;    sugar,          ^H 

^H         11  :    vegetable  tiAsue,  cellulose,  3:    Kxms,  pectase,  21  :    albumin,  0  20:          ^H 

^H         malic,  pcctic,  tannic,  giillic  acids  ;  lime,  acetates,  alkalies,  oily  and  nitro-         ^^Ê 

^H         genoiiHmattors,  0  50.                                                                                                                  ^^Ê 

^^L           '  Expressed  in  weight  of  malic  ocitl.                                                                  ^^^^H 

^^m              Fatty                                                                                                                  ^^^^H 

^^1           *  0  24  of  which  are  fatty  matters.                                                                              ^^^^^| 

^^H           '  0  40  of  which  ore  fatty  matters.                                                                   ^^^^^| 

^^B                M.    Ballnnd'a  analysis.                                                                                           ^^^^^H 

^V            ''  This  weight  of  sugar  appears  small  ;    Holland  haa  given  8-0  of  suga^^^^^^ 

^H        as  an  average.                                                                                                             ^^^^^H 

^^k            *  According  to  Balliuid,   8  1  of  sugar.                                                                   ^^^^^M 

^^B           *  According  to  Bulland,  6-2  of^ugar.                                                              ^^^^^| 

■                                                                  ^^M 

BUT  AND  DIETETICS 

KM)  giriiH.  i>f  those  various  fruits  leavu  an   ash  composed, 
according  to  MulcHchott  : — 

COMI'OSITION    or   ASU    OF    1,000    PABT8    OK   PlKrEUENT   FbDITB. 


ApplM. 

3-57 

riiiiiiii. 

4-80 
203 

C1)orrics. 

Str»w- 

TotiU  iwh  f.jr  1 ,000  froHh  purta  . 

3-65 
1-30 

6-58 

7-66 

KH) 

(■UO 

3-41 

1-77 

Ntt-'O 

o-«r> 

0-31 

0-42 

0-08 

2-27 

CuO 

O'lO 

0-20 

0-23 

o-4n 

l-2<» 

MbO 

U-32 

0-19 

0-22 

0-35 

Tract's 

Fe'Oa 

0-05 

(»-(>4 

0-12 

0-12 

0-50 

PSQi 

O'-W 

0-54 

OH.'i 

1-05 

1-05 

803 

0-22 

1)-HI 

0-15 

'    0-34 

0-33 

SiO» 

0-lH 

0()5 

0-ir» 

,    0-00 

0-20 

NttCl  ........ 

— 

TriMK» 

0-03 

OH 

0-24 

Ia'I  u.-i  again  liciv  note  llio  siiniiîtancoiiK  ]irc(l(iniiiuin''c  in  these 
aslicK  of  |)utnsh  iintl  ]>h<).H])horin  acicl,  Llib^  latter  inofcover  8till 
being  insvjHi<-ient,  even  with  (lie  co-oixTatiun  of  the  other  acid 
nulieals,  to  .saturate  the  whole  of  the  hii-se.s.  S<Kla  Ls  iflativuly 
very  abundant  in  the  Ktrawberry.  also  iron  and  iinic,  whereas 
tliorc  is  a  laek  of  magnesia  in  it.  Fign.  jx^an-^  and  plums  give  tioiao 
traces  of  manganese. 

In  fruits  arrived  at  maturity  l)ut  kept  dry,  such  as  dried  apples 
and  pears,  (bied  tig.-*,  raisitis.  prunes,  etc.,  the  water  falls  to  33 
and  even  'M  per  cent. 

All  these  fruits  are  too  well  known,  there  should  be  any  necessity 
for  me  to  give  hero  a  detailed  deseript  i(jn.  They  provide,  besides, 
innumerable  varieties  which  are  distinguished  hy  their  ta«te, 
perfume,  and  their  capahihty  for  cultivation  in  most  different 
climates. 

The  apricot  comes  to  us  from  China.  Its  very  bitter  grains 
contain  74  per  cent,  of  water  and  18  per  cent,  of  nitrogenous 
matters.  They  are  fairly  richin  a  hydroeyanie  glycoside.  Those 
of  the  plum  contain  45-5  per  cent,  of  wat«r,  7  to  8  per  cent,  of 
nitrogenous  niattcre  and  29  per  cent,  of  oil.  The  peach  which, 
in  spite  of  its  nnnie  {ptrsicn).  has  the  same  origin  as  the  apricot, 
contains  a  kernel  whiuh  may  give  per  1,000  grms.  as  much  as  64 
milligrammes  of  hydrocyanic  a^^id  (Balland).  The  alimentary 
qualities  of  these  three  kinds  of  fruit  are  too  well  known  to  need 
any  description  here.  Their  yiercentage  composition  shows  us 
Biitfuioiitly  their  small  intrinsic  alimentary  value. 

The  pear  tree  and  apjvle  tree  are  older  than  man  in  Europe. 
There  are  to-day  innumerahle  varieties.  Many  kinds  are  eaten 
at  our  tables,  others  msde  into  jK-rry  or  cider. 

The  strawlxrry  is  also  indigenous  to  our  regions.  The  small 
wild  strawlierries  have  given  to  M.  Balland  :  Water,  85-6  ;  nitrt^-. 
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ppnoiis  matter,  1-30  ;  fiitty  iimtttT,  0-9t»  ;  t'Xtrartivcs,  8-86  (3-7 
nf  wliifli  aro  su^ar)  ;  ct'llulosc,  2-5«)  ;  ash,  U(i4  jkt  cent.  We  know 
tliiit  thi'y  foiitaiii  a  salicylic  derivative  wliicli  often  provokes  skin 
t'rii))1iims  nn(l  wliir-ii  is  stnuijicly  irritant. 

Til  tlic  fruit.sof  tiic  Kosai'eie  weniu.sta<Id  thase  tliatotlierfanii- 
lie.s  prrivitlc  us  with  {Am/Hlidfir,  dros.iulfiricœ,  Auratitiaceœ,  ct<:.). 

Wo simllconliiio  ourselves  here  l)y  giving  the  i'um])OKition  of  the 
graj)e,  orange,  lurrant  and  ptJinegranaf*.  Exeept  in  the  case 
of  black  grupes,  we  arc  again  indebted  to  M.  Bnlland  for  the 
analyses.' 


Peroemtaok  Composition 

OF  oRDiN.t.By  Fbuits  belongimo  to  various 

yA.MII.IIBI. 

OhuHlu 

1 

Sî^ï 

PI     ^ 

Driwi 

Home- 

1 

CnnaoL 

B(»ck 
Oniio. 

Whole 
wtthaUn 

UHl 

Oniw. 
Pulp 
only. 

RnMn. 

OrnuKc. 

Kraut» 

Pulp 

witiiout 

gnps 

Skin. 

MC<1<. 

WStO 

7817 

■tooos. 
80-00 

81-80 

WnU.r  .... 

19-80 

86-70 

84-20 

Nitrof;;fiioiu)  matter 

U-31 

l-9« 

0-4U 

0-36 

0-45 

U-IIU 

()-50 

Fiitty 

006 



0-38 

0-31 

0-5U 

0-26 

0-16 

BiikiirhI            „ 

54«» 

14-36 

17-69 

17-23» 

76-70 

11-43' 

11-86 

ExtructivtM    and 

1-43 

0-69 

1-24 

0-23 

l-8fi 

0-93 

2-91 

rulluloao 

A«h       .... 

0-16 



0-20 

0-07 

0-04 

0-28 

0-20 

Acidity 

— 

0-7» 

0-20 

0108 

100-00 

100-00 

0-220 

100-00 

100-00 

10000 

lOO^X» 

100-00 

The  currant,  unknown  to  the  Greeks  and  Romans,  comes  to  us 
from  Northern  Euroj>e.  Siberia  and  Canada. 

The  tine  is  indigenous  lo  Europe,  Asia  and  Africa.     The  natural 

acidity  of  its  fruit,  expressed  in  sulphuric  acid,  varies  from  0-03 

gnns.  to  1-2  per  cent.     The  volatile  acids  do  not  contribute  to  it. 

I  Ita  sugar  may  reach  25  grms.  and  more  for  100  grms.  of  pulp, 

fespecially  in  the  case  of  white  vines  and  in  warm  countries. 

The  lemon,  so  often  employed  as  a  condiment,  possesses  an 
acidity  pleasing  to  the  stomach.  Its  juice  and  pulp  have  been 
prescribed  in  large  doses,  and  it  appears  not  without  success,  in 
many  diseases  :  in  dropsy,  yellow  fever,  scurvy,  etc.  The  citron 
in  Mufficient  dottes  appears  to  be  endowed  with  a  pronounced 
diuretic  power  (Trinkowsky). 

With  the  aqueous  acidulous  fruits  containing  4  to  10  per  cent, 
of  acid  (estimated  in  corresponding  HCl)  we  shall  place  the  neutral 
or  sugared  fruits,  of  which  the  banana,  fig.  dat^-,  etc.,  arc  types. 

'  Annalei  d'hi^aifnr  et  dt  mcJrcinf  Innate.  AtiRiut  1 900. 

*  4  Ouf  wliirhHi-eBUgur. 
'  10  0  of  which  ate  sugar. 

*  6-2  of  which  are  sugar. 
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The  family  Morus  provide  us  with  numerous  varieties  of  figs  : 
violet,  green,  grey,  and  white.  Nearly  all  are  rich  in  sugar  and 
well  perfumed  at  maturity. 

Here  is,  according  to  M.  Balland,  the  comparative  analysis  of 
fruits  in  a  fresh  and  dry  state  : — 


Freah. 

Dry. 

Water 

84-80 

000 

Nitrogenous  matter     . 

0-79 

5-20 

Fatty  matter    .... 

0-32 

210 

Extractives       .... 

1215' 

79-94 

Cellulose 

1-23 

8-06 

Ash        

0-71 

4-70 

10000 

100-00 

The  date,  produced  by  the  Phénix  dactylifera  (Palm  family),  is 
a  fruit  Avith  a  resisting  sweet  and  aromatic  pulp.  It  forms  the 
principal  nourishment  of  the  population  of  many  countries  of 
Northern  Africa,  Persia  and  India.  The  following  analyses  give 
their  composition  : — 


For  100  psrtD  of  fnsli  fruit. 


Water         

Albuminoid  and  poetic  matters 
Tannic  acid  and  glucose 

Inulin         

Fatty  matters 

Cellulose 

Mineral  matters 


Murin. 

43-6 
2-9 

47-9 

Truces 

0-4 

1-9 

3-3 


BalUnd. 

24-50 

1-96 

67- 10* 

0-06 
5-OS 
1-32 


The  banana,  originating  from  Southern  Africa,  provides  alimen- 
tation for  numerous  people  in  the  tropics,  and  is  even  used  to 
make  a  special  kind  of  bread.  Here  is  the  analysis  of  its  pulp 
in  a  fresh  state  and  of  the  flour  which  it  provides^  : — 


Water 

Cane  sugar      .... 
Inverted  sugar 

Starch        

Cellulose 

Pectose 

Nitrogenous  matter   . 
Organic  acids,  extractives 
Mineral  matters    . 


Pulp. 

Flour. 

73-8 

_ 

8-5 



6-4 

►                                

3-3 

66-1 

0-2 

1-6 

0-6 

1-4 

1-6 

2-9 

4-2 



I-l 

22 

<   8-3  of  which  are  sugar.  *  51-3  of  which  are  sugar. 

3  Marcano  and  A.  Miintz,  C.  Rend.  t.  LXXXVIll,  p.  158. 
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Tile  ash  of  this  fitiit  is  very  alkaline  and  fortiiod  )>f  phosphate 
of  potiwli  with  n  little  i>h(wphat<'  of  swla  ;  ehhuide  of  ])Qtas.tiuin 
constitutes  ahoiit  h  i|uar1.oi-  of  its  wpij|;ht. 

The  starckif  or  ulli/  fruiU  such  as  the  nut,  almond,  chejstnut, 
hnzel-ntit,  eoeiKi  and  tlie  fruit  of  the  bread  tree,  etc.,  differ  very 
notably  fruni  the  procedinj;  by  their  richne^vs  either  iti  starch, 
sugar,  oil  or  fats.  These  latter  may  rise  even  to  75  per  cent. 
They  arc  aL*o  further  removed  from  them  by  their  relative  ]>overty 
in  water.whieh  rarely  rises  above  H(»  to  'Xi  per  cent,  in  fresh  fruit  ; 
finally,  by  their  nutritive  viihie  whieh  is  somewhat  hijjh.  Here 
are  some  aniily-sesof  tho.se  aliments.  The  three  first  are  froen  M. 
Balland  (1<h\  cit.)  : — 


i 


Pbbcejttaoe  Analysis  of  some  Stahchv  or  Oily  Fbutts. 


Koto. 
(Octolwr). 

Ha)!el-iiati 
(Jaotmry). 

Swaet 

rrMh 

Almonda. 

Almonds 

of 
Ouioyar. 

OMManta. 

Protoicl  mnttora 

FiitH  and  oiU 

Alkali  lids     . 

V'uriuiu)  aii|;ara,  etc. 

Celluloae 

Starch    .... 

Ash 

W«t«r    .... 

11-05 
41  08 

17-6 
10 

1-30 
20-50 

15-,58 
01-10 

13-22 
3-84 

2-70 
3-GO 

5-67 
219 

0-42 
0-39 

0-06 
88-0 

13-18 

46-40 

1-6-2 

0-3-2-6 

5-80 

14-18 

3-5 

6.6-6.3 

4-40 

0-87 

19-00  1 
3-79   ■ 

15-65 
1-61 

63-71 

The  almonds  of  the  ainygdalea>  all  contain  a  small  quantity 
of  jisj)arn>»in  (L.  l'orte-s). 

It  i.H  (|uite  remarkalile  to  .see  in  some  of  the.se  fruits  (nuts, 
almonds),  the  starch  almost  entirely  disiipiiear  a.s  in  the  acidulous 
and  atjueous  fruits  ;  in  the  cose  of  others,  such  as  the  chestnut, 
we  still  Hnd  from  l.'î  to  15  per  cent,  in  the  ripe  fruit. 

The  bread  tree  {.Artooarpacea»)  produces  a  greenish  fruit,  of 
the  size  of  the  head,  containing  near  its  surface  40  to  50  .seeds 
similar  to  chestnuts  an<l  which  are  eaten  roasted.  The  pulp  which 
surrounds  thetn,  and  which  (roiistitutes  the  jirincipal  part  of  this 
fine  fruit,  is  richer  in  starch  than  proteid  substance-s.  The  people 
of  the  .Malay  Peninsula  and  Oceania  cook  tliis  pulp  and  feed  on 
it  like  bread.' 


■  In  llie  HOino  fuinily  llic  Driurimum  ifahcUMhndron  or  cow-trrr  give, 
on  incUiun.  u  milk  tliickor  tlian  lliiit  of  the  row,  but  uf  ghghtly  arid 
renotion,  on  which  tlio  Indiana  uf  South  .Vnioritn  noiiriHh  tiiemnolvoa 
(Bonmiiigault,  Comptru  Hentlu»,  i.  LXXXVII.  p.  277).  Thin  vegetitble 
psoudu-milk  contaiiiH  u  waxy  iimtorial  fuxibl»  ut  50",  partly  saponiHuble 
by  alkiilii>«  ;   a  iiilrogi'iiiiiiH  xiilmluiire  anuliigi.iuB  to  cam-in  ;    s<.inio  Éuu-chariii 
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To  the  oily  fruits  we  must  naturally  add  tlie  olive,  from  wliicli, 
when  ripe,  we  extract  the  ordinary  oil.  This  fruit  is  not  usually 
oily  when  it  ajijjcar.s  aw  a  luns  tVocuvrc  on  our  taljle.s.  In  fact, 
the  olivo  is  eati^n  in  two  ways  :  when  quite  green,  before  matura- 
tion, after  heirig  deprived  of  a  sharp  and  extremely  bitter  matter 
by  means  of  repeated  digestions  for  several  weeks  in  alkaUzed 
water.  It  is  then  kept  in  brine  and  afterwards  eaten  cooked  or 
uncooked.  Or  else  it  is  left  to  ripen  on  the  tree  until  November, 
to  shri\'el  up  and  grow  black,  then  salted  and  eaten  with  a  little 
oil,  pepj)er  and  salt  as  an  aperient. 

AccoitUng  to  the  time  of  picking,  this  fruit  has  a  very  different 
tjiste  and  eompcjsition  :  tiie  proportion  of  water,  which  was  from 
(H)  to  70  j)er  cent,  in  the  green  fruit,  falls  to  25  jwr  cent,  in  the  rii>e 
fruit.  The  very  sharp  and  bitter  substance  found  in  the  olive 
l)cf<ire  ripening  disappears  to  a  great  extent  when  the  olive  becomes 
black.  In  tlie  green  state  we  do  not  find  there,  or  in  very  small 
quantities,  any  fatty  principles,  but  it  is  rich  in  chlorophyll  and 
mannite.  These  two  last  principles  disappear  and  are  gradually 
rcjihiced  by  oil.  in  proportion  lus  the  fruit  ripens  (De  Lucca,  ('. 
Urml.  t.  LI  [I.  p.  ,-i80  :  t.  LV,  pj).  470,  5U6  ;  t.  LVII.  p.  620). 

Here  are  the  aualy.ses  due  to  M.  Balland  {loc.  cit.)  of  two  kind.s 
of  comestible  olives  kept  in  piekle  : — 


LtiUK  Olive. 

8hoft  Ollvn. 

Water 

NitriiK<'nmis  mattor 

Fatty  mattor 

Extractivmj 

tVllul.j.so 

Aah 

76-40 
0-7fi 

14-48 
8-(>4 
Olio 
0-42 

100-00 

78-80 

0-67            J 
i4>o:i          1 

U-81             1 
1-Hl             1 
0-38            1 

100-00            ^ 

innttors,   aoinu  saltn  of  potcuih,   lime   and   nrngnoma.     Boiiasingault  has 

found  th«  fi>lliiwiii)»  coiiipuHition  fur  this  luilk  ; 

Wax  and  Hiip<>iii<îiil>li>  inattdrs         .....      3S'3 

Sacrhartti   mutters,  etc.  ......        28 

(Vsoia,  iillmmin  .  .  .  .  .  .17 

Alkaliiu«  and  terruous  phosphates   .  .  .  .  .05 

Ihidetenninotl  inattora  .  .  .1-8 

Wator 680 

Wo  see  that  thiR  pnxluct  sliglitly  mwmMes  ordinary  milk. 
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AROMATIC      AND      NERVINE      ALIMENTS — COKFEE — TEA — COCOA — 

MATE,    ETC. 

APROPOS  of  nronmtin  aliments,  which  we  shall  now  study, 
we  «hrtll  here  set  out  a  series  of  considerations  which  wo 
have  not  yet  had  otîcasion  tti  develop,  in  reference  to  the  various 
parts  alinient-i  play  in  the  organisms.  They  are  indisijeiisable 
before  going  further. 

Take  tlic  case  of  a  man  fatigued,  ill,  exhausted  by.aoite  pain, 
or  simply  seized  with  niigraine.  He  is  incapable  of  making  the 
Icîwt  effort.  He  is  given  a  hj'iKKlermic  injection  of  ether,  or  of 
iKMizoate  of  caflfein  in  the  first  case,  morphia  in  the  second  ;  ho 
drinks  a  warm  infusion  of  paulinia  in  the  tliird  ;  almost  at  once 
Ills  forces  revive,  the  pain  Ls  eased,  the  aptitude  for  phy.sical  or 
intellectual  work  is  renewwl,  the  futictioiis  iRH-ome  iu-tive  and 
regular.  The  four  agents  u.sih:!  in  the.se  cin'umstances,  ether, 
In-nzoate  of  callein,  morpliia.  paulinia,  aiv  however  mati'rials 
entirely  unfit  to  furni.sii  by  themselves  (not  being  sensibly  trans- 
formed in  the  systom)  an  appreciable  quantity  of  utilizable 
energy  ;  but  they  have  the  power  of  acting  on  the  nerve  ceintros, 
either  to  excite  their  activity  or  to  ease  the  pain  and  to  cause  the 
nervous  inhibitory  action  which  it  provokes,  to  disappear.  These 
four  suljstancet*  arc  fitted  in  short  to  momentarily  phu-e  the 
organism  in  a  state  of  resistance  or  activity  which  allows  it  to 
react  against  the  physical  or  functional  decay  which  formerly 
prevented  it  utiHzing  its  reserve-s. 

From  these  mwlicaments,  called  ncrvinr^,  to  the  stimulating 
aliments  of  which  we  are  about  to  K]>eak,  there  is  only  one  step. 

When  to  a  tirecl  man,  overdriven  by  work,  starved  by  watchinga 
or  want  of  Unxi,  we  give  a  little  alcoiiol,  coffee,  chocolate,  a  cup 
of  soup,  and  n.»  soon  as  the  nhsorhed  fooil  and  even  before  ils  amiimil- 
ahle  })arls  could  luive  fuid  time  to  jxws  iiUo  the  vessels,  the  .sensation 
of  well-being,  energj'  and  the  forces  revive,  we  must  admit  that 
the  patient  thus  treated  has  found  in  these  aliments  the  comfort 
of  which  he  alre.idy  feels,  before  they  are  scarcely  absorbed,  the 
source  and  the  effective  cause  of  the  energj-  of  which  he  Ijecomes 
immediately  capable.  These  foods  have  then  acted  on  the 
nerves,  which  they  have  put  in  tension  ;  they  have  caused  the 
op(M>sing  influence  created  by  fatigue,  pain,  inanition  and  perhaps 
toxias,  to  di.sapjH'ar.      Tiiey  have    i)ermitte<i    mumentarily  the 
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individual  in  ca  state  of  collapse  to  oonsuine,  at  the  exi>en8e  of 
hi.s  n'Mcrves,  fats,  si)gai-8,  iiitrofçenous  matters,  etc.,  till  tlien  indis- 
posable,  and  fruni  which  he  is  able  to  draw  henceforth  utilizable 
energy. 

These  nerve-exciting  aliments  may  contain,  and  often  do 
cont.îiin,  like  cocoa,  alcohol,  brr>th.  et<'.,  comhu.stible  principles 
fitted  to  furnish  energy  to  the  animal  system  hy  their  ult^erior 
transformation  ;  in  this  ca.sc,  they  act  firrit  a.s  alimenU  )>ropor 
and  a.s  cxritors  of  the  centres  of  activity  :  heart,  brain,  sympathetic, 
etc. 

But,  if  this  aptitude  of  reinforcing  tlie  nervous  actions  which 
preside  over  the  vital  functions,  or  which  cause  the  inhibition 
of  the  trophic  centres  provoked  by  fatigue,  to  cease,  if  this  aptitude 
Ls  particularly  remarkable  in  oofTee,  t«a,  cocoa,  alcohol,  etc., 
it  does  not  the  less  e.xist,  although  in  a  less  degree,  in  all  the 
other  aliments.  The  sapid,  odorous  and  aromatic  properties 
of  roast  meat  ;  thase  of  vegetables,  of  sweet.ened  fruits  ;  those 
of  the  majority  of  dishes  which  please  us,  act  etjually  on  us 
distinctly  before  the  principles  which  convey  th&se  properties 
have  had  time  to  contribute,  by  their  assimilation  and  com- 
bustion, to  the  expenditure  of  energy  necessary  to  function. 
A  man  is  thirst}':  he  drinks  abundiuitly and  liLs  thirst  is  imnietli- 
ately  ijucnched  before  the  water  he  ha«  scarcely  swallowed  has 
peTietrated  as  far  as  his  bhiod.  In  the  same  way.  hunger  is 
appeased  directly  the  stomach  receives  nourishment,  and  well 
l>efore  any  of  the  alimentary  ])rinciples,  save  the  most  volatile 
perhaps,  have  been  re-absorhed.  Deprived  of  everything  in  liLs 
terrible  voyage  to  the  North  Pole,  Nansen  relates  that  he  drank 
with  (Might  the  blood  of  seals  which  he  succeedt>d  in  killing.  This 
feeling  of  relief  came  to  him  the  very  moment  when  this  IiKhkI 
ptMietrated  into  his  stoniacb.  Itefcue  any  part  of  it  could  have  bi-en 
really  utilized.  This  was  nevertheless  neither  a  very  savoury, 
rapidly  digest il»l<',  nor  dilTusibk^  aliment. 

Besides  their  directly  nutritive  action,  all  aliments  exercise  then 
an  exciting  action  on  our  nerves,  and  before  nourishing  us  they 
dLspfwe  us  to  function,  thanks  to  the  reflexes  of  the  gustatory, 
olfactory  and  digestive  nerve«  which  they  awaken.  They  stimu- 
late the  trophic,  assiniilatory  and  even  jwychie  nerve  centres 
before  penetrating  into  the  blood. 

This  ajilitude  of  thus  placing  the  .system  in  a  state  to  resist 
fatigue,  of  furnLsliing  more  work,  and  of  rapidly  producing  in  a 
short  time  an  amount  of  energy  that  it  could  only  exjiend  more 
slowly  before  receiving  the  exciting  agent,  sc?ems  to  be  particularly 
remarkable  in  the  case  f)f  the  alimentary  products  of  which  we 
are  about  to  speak,  in  this  r(>sf>cct — that  the  excitations  which 
they  provide,  reiwh  instantly  a  degree  to  which  the  usual  aliments 
cannot  always  attain.      Like  the  Wow  <>f  tlu<  whip  which  drawa 
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yet  another  effort  from  the  used-up  horse,  at  tlie  end  of  his 
strength,  in  spite  of  tlie  oats  wliich  lie  is  meanwhile  digesting,  these 
aliments  can  rouse  the  orgatiism  to  the  point  of  excit-ation  neces- 
sary for  the  excess  of  the  momentary  jiroduction  of  energy  which 
it  is  desirable  to  obtain.  An  observation  which  I  made  by 
ciiance,  apjjears  to  mo  suitable  to  explain  these  views.  It  hap- 
pened that  a  mule,  a  very  Ixmutiful  animal,  refused  for  some 
miintbs,  every  time  he  was  harnessed,  to  a  heavy  cart,  to  make 
the  effort  that  was  demanded  of  him.  Neither  hay,  oats  nor 
blows  were  of  any  avail.  He  was  about  to  be  sold  again,  when 
a  farm  servant  projK>se<t  to  apply  to  hint  the  means  which  he 
said  they  employed  at  his  home  to  overcome  the  resistance  of 
the^se  beasts  when  they  do  not  feel  capable  (if  doing  the  work 
which  one  exjiecta  from  them.  There  was  then  added  to  his 
usual  food  two  litres  of  wine  daily,  a  very  small  quantity  com- 
pared to  the  size  of  this  animal,  weighing  as  much  as  seven  average 
men.  From  that  day.  aiul  ajj  long  as  the  wine  was  mixed  with 
its  daily  food,  this  mule  did  the  best  work.  I  saw  it  a  year  after, 
always  on  the  same  diet  and  always  undaunted  and  resisting 
fatigue. 

Thus  this  Iwîast,  which  received  oats  in  abundance  and  hay 
at  discretion,  would  oidy  furnish  the  effort  necessary  under  the 
action  of  the  sjwcial  excitor  which  raised  his  nervous  system  to  a 
state  of  suflicietit  tension.  It  Ls  this  state  which  ordinary  food, 
providetl  that  it  be  abumlatit,  makes  the  highly  bred  animal, 
such  as  the  racehorse,  wliich  Ls  able  suddenly  to  make  a  con- 
siderable effort  which  the  ordinary  horse  cannot  furnish,  reach 
a  state  of  tension  to  which  the  latter  can  nevertheless  sometimes 
reacli  under  the  influence  of  stimulants  which  pure  blocxl  Is  able 
to  do  without. 

These  exciting  aliatenta  are  not  then  sparing  alitnentJi  as  they 
are  sometimes  called  ;  they  do  not  diminish  the  exjK'nditure  for 
the  jinxluction  of  a  given  amount  of  work.  The  activity  which 
they  impress  on  the  system  only  finds  in  them  the  excitant 
which  puts  into  action  the  virtual  energy  of  ordinary  aliments. 
Its  productive  source  is  not  ffmnd  in  these  excitants.  Allowance 
l)eing  made  for  the  small  proj)ortion  of  ivssimilable  alimentary 
matters  which  these  agents  may  bring,  the  energy  developed 
under  their  influence  is  entirely  borrowed  from  the  di«truc- 
tion  of  true  aliments,  and  is  projwrtional  in  every  case  to  this 
destruction. 

But  we  know  that  this  expenditure  of  energy  is  composed  of 
two  quite  distinct  parts  :  the  loss  in  caloric  and  the  production 
of  mechanical  work.  In  the  normal  state  and  in  the  case  of  a 
healthy  man,  we  have  seen  that  this  work  onlj'  represents  8'5  to 
10  per  cent,  of  tlie  total  energy  introducer!  by  the  alimenta,  and 
that  a  gtxKl  workman  can  only  furnish  in  the  form  of  uaejul  work, 
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6  5  to  y  jKT  cent,  of  alirnentsiry  energy,  nutaneous  evaporation 
and  calorti"  nuliatiiin  repri-scntiiig  ftnirU-i'ii-fiftecntlis  of  tlie  total 
entîff^y  experifietl  (see  page  9S).  Now  it  Is  passible  that  under  tUo 
influonco  of  tlio  nervine  aliments  a  larger  proportion  of  the 
disjjo.sahle  energy  may  be  transformed  into  work  :  that  the 
system,  in  short,  may  be  put  into  such  a  state,  that  its  output  in 
heat  being  ])ro]M>rtionully  dimini8he<l,  its  yield  in  work  Ls  increased 
by  a  like  amount.  Thi.s  bj'pothesiK  is  moreover  more  pla».siblo 
when  wc  know  that  several  of  these  nervine  agents,  coffee  in 
particular,  raise  the  central  temperature  whilst  diminishing  that 
of  the  periphery  and.  in  con.sequence,  thus  dinùnishing  the 
expen<liture  of  heat  lost  by  radiation  and  contact.  Besides,  tliis 
hypothesis  of  a  more  feeble  loss  of  caloric  energy  by  the  skin 
unth'r  certain  influences  a<'tiiig  on  the  nervous  system  only, 
cau.ses  the  same  to  take  plac<>  in  a  healthy  man  as  in  the  case  of  a 
febrile  one.  Here,  manifestly,  and  fur  rea.sons  of  which  the 
mechanism  Is  in  the  innervation  of  the  8ubje<-t,  the  invalid,  for 
a,  restricted  <liet,  prwluces  more  heat  than  in  the  normal  state, 
while  at  the  same  time  lie  Ls  incapable  of  furnishing  a  work  pro- 
pi>rtional  to  the  heat  which  ho  ratiiates.  at  Ica-st  in  the  proix)rtion  in 
which  the  mechanical  energy  could  produce  itself,  if  he  were  in 
heall  11.  We  see  then  that  if  the  malady  dimiiiislie.s  the  aptitude  for 
the  production  of  work  relative  t^i  the  disposable  atui  railiatcd  heat, 
the  improvement  in  the  state  of  the  individual,  its  fonsion  under 
t!ie  inlhicnce  of  nervine  stimulants,  may  rt'ciprocally  increase  the 
aptitude  to  draw  more  work  from  a  similar  alimentation. 

Aa  I'awlow  luw  proved,  the  aliments  act  upon  the  stomach, 
and  even  upon  the  intestine,  first  by  a  psychic  effect.  The  dog 
to  which  one  offers  meat,  before  he  ha-s  swallowed  it,  already 
secretes  abundantly  a  sjx'cial  gastric  juice  which  makes  him 
cajiable  of  receiving  and  digesting  it.  All  the  foods  which  by 
their  taste  please  us  and  disj)ost>  us  to  employ  them  freely,  aet  in 
the  same  way.  Thus,  we  are  influenced  by  the  variety  of  the 
dishes  at  meals,  the  refined  culinary  pn-parations,  and,  in  tlio 
summary  feeding  of  the  poor,  by  a  little  wine,  spiccH,  alcohol  or 
coffee. 

Aromatic  or  gustatory  foods  may  act  as  aliments  of  economy 
by  diminishing  the  nutritive  changes  and  by  moderating  disin- 
tegration. All  aromatic  principles,  indeeil,  and  ordinary  alcohol 
itself,  tend  to  reduce  the  changes  which  are  produc<"d  in  our 
tissues,  and  the  excretion  of  urinary  nitrogen.  But  they  diminisli 
pro|Kirtionally  the  oxygen  conaumod,  the  carlwnic  jicid  exhaled, 
and  reduce  the  temperature  of  the  subject.  The  aromatic 
niedicamental  or  alimentary  principles  definitely  moderate  the 
vital  action  aft(;r  having  sometimes  raised  it  by  means  of  reflex 
a<'lions  which  they  provoke  at  the  lieginning.  But  in  th(*ao 
caaea,  to  thid  sparing  or  diminution  of  dissimilation  there  is  no 
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CorivsponditiK  pnijMn'tional  profit  in  tlic  yipld  in  caloric  or  mechan- 
ical energy  of  tlit'  iiriiinal  luiuliitip.  Horo  tln3ri'f<.)re  we  have  not 
reiil  alinientH  uf  t'lMjiioiuy. 

It  liivs  Iwen  sugKL\st«d  that  the  aliments  called  nervines  diinini»h 
the  proportion  of  the  expenditure  which  funetioning  calls  forth. 
There  may  Iw  pixxhiced,  indeed,  imder  the  influence  of  these 
agents  a  better  geneial  use  of  the  aKrnentaiy  ration  ;  but  experi- 
ence has  shown  that  these  exciting  substances  do  neither  prolong 
nor  preserve  the  life  of  the  ainnials,  still  less  inerejise  their  weight,,] 
wiien,  while  being  itisufiiciently  nourished,  these  excitants  are 
added  to  their  daily  ration. 

Ls  it  possible,  at  least  by  their  means,  to  maintain  normally 
functions  with  a  less  exi^ndituro  of  proteid  materials,  reserving 
the  right  of  rej)lacing  the  proportion  of  alhuniirioitl  substances 
thus  saved  by  an  isodynamic  Lptantity  of  fats,  sugar  or  starch  ? 
In  a  word,  can  we,  by  means  of  nervine  alimentai,  diminish 
the  wear  and  tear  of  the  animal  machine  and  eon.-<et|uently  the 
daily  need  of  the  proteid  mattei-s  i  This  hyjwthesLs  seems  to 
be  in  certain  cases  eonformuble  with  facts  :  BiJrker  has  found 
that  in  the  case  of  individuals  doing  an  unvaried  work,  the 
ad<lition  of  coffee  to  the  alimentation  iricretisetl  llie  vohiiuc  of 
the  urines  in  diminishing  the  excretion  of  the  urea  and  that  of 
phos])hi>ric  acid,  whilst  allowing  of  the  preservation  of  health, 
weiglit  and  t!ie  strength  of  the  subject.  With  a  (hiily  ration 
where  the  nitrogenized  alinientw  are  extremely  reduced,  there 
are  populations  of  South  America,  Africa  and  the  islands  of  the 
Indian  Ocean,  where  the.se  nervine  aliments  ai-e  consumed  in 
abundance,  and  who  can  prcxluee  a  considerable  aggregatCMjf  daily 
work.  Tlie  strongly  sj)ice{|  rice  of  the  Malays  or  Japanese, 
the  couscous  of  the  Arab  washed  down  by  many  cujjs  of  cotTee, 
the  bread  rublx'd  with  garlic  or  the  chocolate  of  the  Spaniard  ; 
the  s))tccd  ta])ioca  and  the  rum  of  the  mulatto  and  of  the  black, 
enable  them  to  resist  fatigues  which  in  the  case  of  one  of  (tur 
ordinary  workraon,  would  neces.sitate  an  iiniwrtantt  addition  of 
meat. 

Over  and  abov^e  the  economic  and  physiological  question, 
one  also  understands  tlie  importance  which  this  tpiestion  of 
economy  of  proteid  aliments  would  have  in  the  alimentation 
of  invalids  aniong.st  whom  it  Is  desirable  to  reduce  to  a  minintuni 
the  nitrogenized  excretions,  to.vins  and  uratic  dejKwits. 

liesides  we  have  already  seen  that  the  fats,  sugars  and  starchy 
matters  are  certainly  "  sparing  "  aliments  of  the  proteid  com- 
pounds, since  they  diminish  in  a  certain  degree  the  urinary 
e.xcretinn  of  nitrogen  and  the  expenditure  of  the  system  in 
albmninoids,  prfjvided  that  thest-  ternary  b(«lies  are  assimilable 
and  in  exce.ss  in  the  alimentary  ration,  it  has  also  Ikmmi  said 
tliat  gelatinous  nnxttcrs  prevent  the  rapid  dissimilation  of  the 
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nitrogenized  bcKliea  provoked  by  the  tuberculous  virus  ;    thy- 
roidin,  pho8])lii>rus,  etc. 

M.  A.  Javal  him  sliown  that  the  addition  of  a  feeble  quantity 
of  salt  to  our  aliment,s  very  sensibly  diminiKhes  the  urinary  losses 
of  nitrogen,  and  auginent.s  the  nitrogenous  coefiioient,  the 
organism  maintaining  itself  under  tliLs  influence  in  health  and 
in  weight  with  an  alinietitation  containing  lests  albuminoids. 
Here  is  then  the  n'lle.  jnr  excellence  of  the  "  sparing  "  aliment. 
In  the  order  of  medicines,  the  arsenieaLs  (especially  organic)  act  in 
small  doses  in  the  saniedirectioii.  reducing  for  a  given  alimentation 
the  losses  in  nitrogen  as  well  as  tlie  pulmonary  e.vhalations  of 
carbonic  acid  (A.  Robin,  A.  Gautier).  Like  coffee,  t^a  and 
alcohol,  these  agents  form  clToctive  protectors  against  exaggerated 
wear  of  the  animal  machinery,  the  functioning  and  yield  of 
which  they  appear  to  expedite  and  benefit. 

Nebvink  Aliments, 
We  shall  divide  the  nervine  aliments  into:  (a,)  aromatic  alimcnU 
(coffee,  tea,  cocoa,  etc.)  ;  (b)  alen/uilic  liquors  (wine,  beer,  cider  .  .  . 
alcohol,  etc.);  and  (c)  condimenta  (spices,  vinegar,  etc.). 

Aromatic  Alimbnts.  H 

Under  this  head  we  shall  study  coffee,  tea,  cocoa,  kola,  mate, 
guarana. 

These  alinienU  should  all  be  examined  together  owing  to  there 
similar  pliysiological  effects  and  their  composition.  They  all  con- 
tain tlje  alkahjids  of  the  puric  family,  that  is  to  say  being  allied 
to  xanthin  and  uric  acid,  to  wit,  calTein  or  tliein  C"H"'N'0'''  (or  1,3,7- 
Irinuihylxantkin)  ;  one  finds  it  in  coffee,  tea,  kola,  guarana, 
mate,  ciKoa  ;  theophyUin  CH^'N'O-  (or  l.Sflimethj/lrantJiin), 
alkaloid  of  tea  ;  theofjromine  {tij-dimtifiijlxanf/iin),  an  isomeric 
of  the  preceding  ;  it  exists  in  cocoa  together  with  calTcin.  et«. 
These  bases  are  not  however  the  absolutely  indispensable  agents 
of  the  ac^tivity  of  these  sub.stances  :  as  Hoeckel  has  shown  in 
the  case  of  kola,  the  jMJwder  of  this  fruit  preserves  in  a  large 
measure  its  exciting  action  upon  nmsdes  even  when  one  has 
completely  deprive»!  it  of  catfcin  by  chloroform,  and  with  an 
equal  quantity  of  caffein  this  latter  acts  much  less  actively  in 
preventing  fatigue,  when  it  is  adnuni.stered  alone,  than  when 
it  is  given  under  the  form  of  coffee,  tt-a  nr  kola. 

Coffee. — t'offee,  which  graces  the  meal  oftlie  rich  and  facilitates 
its  digestion,  completes  and  sometimes  replaces  that  of  the 
poor.  Since  the  seventeenth  century,  when  the  Dutch  trans])orted 
coffee  from  it»  original  countries  Arabia.  Upper  Egypt  and  the 
South  of  Abyssinia,  into  their  colonies  of  Java  and  Batavia, 
then  into  Europe,  the  use  of  eoffee  has  spread  over  the  entire 
world,  Eurojiean  consumption  has  increased  unceasingly  ;  in 
1888  it  was  more  than  afiO.iHlO.dOO  kgs.  of  coffee  in  Ijerries.  of 
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whk'li  4H,mxi,(H«J  werL'  for  Eiiglimd,  H»2,UlMl.tJU(J  fur  Germany 
and  <i7,(MMJ.0(XJ  for  France.  In  France  it  is  six  tinie^i  greater  than 
in  1830. 

The  coffee  plant  (Cofea  arabica)  of  the  Rubiacea>,  is  an  ever- 
green slinib,  with  ojjposite  leaves  ;  they  bear  at  their  axil 
berry-shiii)«i  arvd  ehinpited  n^d  fruits,  coiitaitiirig  two  seeds, 
('0[ive.\  on  one  side,  Hat  on  the  otlier  witli  a  h>ngitijdinal  ridge. 
These  berries  are  scparaU'd  front  the  end<tciir[),  waslied  and  dried 
in  tlie  sun.  Thus  treated,  these  Kee<k  form  the  coffee  ijerries 
or  green  coffee.  It  is  of  a  hard  consistency,  ahnost  tasteless. 
But  after  roasting  to  230  to  25(.l'  it  yields  a  |>erfutiied  powder  of 
whicl»  infusion  in  warm  water  constitute!!  the  aromatic  drink  as 
it  is  now  consumed. 

There  are  many  varieties  of  coffee  (Mocha,  Bourbon,  Martinique, 
Iquique,  Hayti,  Java,  Ceylon,  etc.).  TJie  most esteeniod  is  Mocha, 
windi  comes  to  us  from  Arabia  and  particularl}'  from  Yemen  ; 
its  berry  is  small,  yelUnvish  and  irregular,  sometimes  almast 
round.  After  slightly  heating  its  aroma  is  fragrant.  The  berry 
of  the  Bourbon  coffee  is  larger,  less  round  and  yellowish.  The 
Martini<|ue  coffee,  very  rich  in  active  jirint'iplcs,  i-t  formed  of 
volumintms  berries,  greenish,  with  a  very  open  ridge.  It  Is  a 
good  kind. 

Green  coffee,  that  is  to  say  unroasled,  has  Ijeen  the  subject  of 
much  investigation  :  we  know  that  it  contains  from  11  to  12'5 
per  cent,  of  water  and  nearly  Xi  per  cent,  of  eellulo,so,  12  to  14 
per  cent,  of  fatty  matters,  13  to  14  per  cent,  of  nitrogenous 
matters,  about  10  of  which  are  a  kind  of  legumin  ;  some  sugars 
and  de.\trines  ;  traces  of  a  fragrant  oil  ;  3  to  4  per  cent,  of 
mineral  matters  ;  tinnlly,  09  to  2  jier  cent,  of  caffein,  a  very 
feeble  ba.se,  partly  free,  and  partly  combined  with  a  special 
tannic  acid,  chlorogenie  or  oaffeotannic  acid. 

Caffein  is  the  best  known  of  the  active  principles  of  this  seed. 
Roasting  does  not  appreciably  modify  it.  This  substance  is 
found  again  in  the  infusion  of  coffee. 

It  acts  on  the  brain  and  does  away  with  the  tiredness  and 
breathlessneaa  which  follow  active  work  or  a  t-oo  quick  walk 
(Lapicque  and  Parisot,  Stewart). 

Caffein  incrcasrs  the  central  temperature  and  diminishea  the 
peripherai  temperature  of  animals  (Leblond).  In  moderate 
doses  it  stimulates  the  heart's  action,  upon  which  it  acts  as  a 
tonic  and  causes  the  arterial  prejssure  to  rise  l>j'  contra<-tion  of 
the  little  peripheral  ves.sels.  It  excites  the  central  activity. 
In  stronger  doses  it  depresses  the  nervous  system  and  cerebral 
centres,  increases  the  excitability  of  the  muscles,  facilitates 
their  activity  and  causes  a  part  of  the  sensation  of  fatigue  to 
disappear.  M.  .Mosso  has  shown  that,  under  its  influence,  the 
work  of  the  tirst  hour  may  be  cjuadrupled. 
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Ciifft'iluIiK-s  nut  apiH'ur  to  sensibly  tiUKlify  tlit-  oliminatiun  of 
the  dftily  cliloriiie  and  uriiiaiy  urea,  ijut  it  induf.es  tUe  production 
of  jwyohii:  or  mechanical  work,  wliicli  becomes  greater  witlj  the 
same  aliinentntinn. 

CufTcotaniiic  acid  '  (or  chlorogenic  of  Payen)  with   which  tho 
eaffeiii   is  jiiirlially   uiiitcd   in   tlic  coffoe  is,  Hpht  up  under  the 
action  of  tlic  tliliitc  alkalies,  into  uaffeic  acid  aiul  niannitano  : 
C''H'"t>"  !  H-U   =     (.?H"0'+f»H'"0' 
A.   Cuffco-tannic.     A.   Calfeie.     Maiuiitano. 

Caffeic  acid  is  itself  a  dioxycinnaniie  acid. 

(C«H^)(OH)'(Olin('H=CH  -  CO=H)' 

Ciiffco-tannic  acid  is  slightly  antiseptic,  like  tlic  infusion  of 
coiïee  it.scif 

The  t>lc«jjinouK  substances  of  the  coffee  are  parti}'  composed 
of  olcin.  ])iut!y  of  arornuLie  itïiittons  with  a  perfumed  odour,  and 
partly  of  u  kind  of  wax. 

DuritiK  Inviting,  towards  2'm  to  25(>'-',  caffeo-tannic  acid  partially 
K])lits  up,  l)e<'on)t>s  c<ilourcd  atul  swollen  in  setting  at  liljorty  a 
part  of  tlie  caiTcin  to  whicli  it  Wiw  united.  The  cellulose  and  «oIuIjIo 
carbo-hydrates  cxjHTietHe  a  sli<{bt  caiajuelizatioii  ;  tlie  sugars 
di.sap]H'Jir  or  become  changed  ;  ciii'bonic  acid  and  carbon 
niMtio.xide  are  set  free  ;  essences  develop  at  the  exjionse  of  the 
destruction  of  the  sohible  principles,  and  dissolve  in  the  oily 
bodies  which  impregnate  the  caramelized  mass.' 

Among  the  fragrant  pyrogcnic  principles  appears  caffeoIC?H"0*, 
an  essence  with  th(!  o<lour  of  coffee,  boiling  at  198°,  capable  of 
being  split  up  by  jM)ta.sh  by  giving  salicylic  acid. 

(îreen  coffee  loses  bj'  roiisting  from  1 2  to  2()  percent,  of  its  weight.' 

Here  is  its  average  composition  comiiareeï  with  that  of  roasted 
coffee,  according  to  J.  Kixmig  {loc.  cil.  p.  1,002)  : — 


Oreen  CoOm. 

aawted  omtM. 

W»tor 

Nitrogonous  matters        .... 

Ciiflein 

Fatty  mnttora 

fUmin  and  hiikiitk 

CafTivi-tnrinic  acid 

O'lhiloao 

Mineral  itiotter 

11-23 
12-07 

1-21 
12-27 

8-56 
33-70 
18-17 

St» 

MS 

13-»8 

1-24 

I4-4H 

I»,  no 

4.Vl>!l 
ID'S!) 
4-76          B 

■  Tliix  acid  i^vea  A  marked  KToon  (colour  to  tho  saltAof  iron. 

'  Exp<m«l  to  light  ond  air,  h<>nl«d  coffee  loses  a  part  of  the 
To  prevent  this,  a  little  powdered  Hiigar  (20  çnn».  per  kg.)  is  8oin«- 
tim««ii  thrown  on  tho  roffee  boon»  t< iward»  flio  end  of  torréfaction.  Il  tlicn 
becomes  enveIop«l  in  caramel  and  preserves  its  |x>rfiiiMe  bel(«?r. 

•■  Oreen  coffee  pre\  ioiLsly  exhrtiwted  of  water  no  lonjjer  gives  any  aro- 
matic or  bitter  principles  when  it  ia  roast«<l. 
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Tlic  mineral  matU'^r»  uf  i-ofToc  have,  according  to  Pulin,  tlie 
folltnving  percentage  eompoMition  : — 

KH)    =   62  47;      MgO  =   969:      CaO    =   6-28;      Si    =   0-64  ; 
CO»  =  15  27  ;    P-0'^  =  13  29  ;    tVO"  =  0-65  ;    CI  =  0-61, 

One  Jnintlretl  giin.H.  of  roa.st«i  f'liffee  yield  tti  Imiling  water 
al)inif  a  iiuartcf  of  tlieir  weigiit  of  solnlile  niatterw.  Heii'  is  the 
average  e<)t»ii)iisi(ioii  nf  this  h<|uid  so  widespread  to-day.  I  have 
cah'ulated  it  iiei-e  for  UK)  grins,  of  cofTee  and  nl.so  for  15 
grms.  oidy,  the  ijuuiitity  usually  employed  to  obtain  a  cup 
of  good  eoffeo  of  80  to  100  cc. 


Famnlafiwloa 

of  ion  grnu. 

of  Boutnl  CoKoe. 

Far  an  Intmlonof 
IS  grnu.  of  OoITm  (or 
ICupofttrungOoffFr). 

Nitro(jpnmi.t  mutton        .... 

(Of  wliich  :  coHoin) 

Oil» 

Noii-nitn>geiuiua  organic  niiittera    . 
A.mJi 

3- 12 
1-74 
5-18 
13)4 
4-05 

0-47 
0-2fi 
tl-lH 
1!»7 
0-01 

Tc.tiil 

25-50 

S-82 

In  HH)  parts  of  asiie.s  u{  a  decoction  of  coilee,  Lehmann  has 
foiitid  Bl-.-iof  K-0:  3-6  of  CaO;  8  (i7  of  MgO  ;  O^S  of  Fe'O' ; 
K)  of  I'-O'^  ;  401  of  SO-'  ;  205  of  CO^"  ;  1-98  of  KCl.  No  soda 
or  manganese. 

We  have  said  l)efore  what  we  think  of  the  action  of  coffee  and 
wliat  is  known  of  the  effects  of  its  most  important  principle, 
calTein.  It  is  not  f>nly  shown  that  coffee  acts  like  a  r^'al  aliment 
of  ecoiïomy.  but  it  seems  to  allow,  for  a  like  alinientation,  the 
production  of  more  work  or  t!ie  same  work  with  less  fatigue. 
It  <|iiickens,  without  doubt,  tlie  circulation  of  the  blood  and  thus 
ridding  the  mu-scle»  of  their  waste  products,  it  increases  tlieir 
energy,  while  at  the  same  time  it  diminishes  muscular  and 
cerebral  fatigue.' 

Coffee  helps  many  people  to  digest  milk.  The  stimulating 
power  ranks  to  a  certain  extent  w  ith  that  of  alcohol,  and  wo  may 
say  that  in  this  excellent  jirejiaration  we  fifissess  one  of  the  most 
efficacious  means  of  contending  with  alcoholism. 

Coffee  passes  as  a  digestive,  slightly  diuretic  and  a  little  anti- 
aphrodisiac.       Tills  was  at  least  the  firm  opinion  of  Trousseau  and 

•  So«  t!ie  roHearehes  of  M.  do  GoBparin,  Comple-n  Kenriu»,  Acad.  Science, 
t.  XXX,  pp.  397,  720  and  t.  XXXI,  p.  25.  According  to  Btirkcr  patients 
subjected  alternately  to  a  diet  of  coffee  voided  in  twenty-four  hours  : 
In  the  abtence  of  coffee,  1,364  cc.  of  urine,  containing  22  2  grins,  of  urea, 
0-578  grms.  of  uric  acid  and  I  29  of  P'O'.  With  the  une  ol  coffee,  they  give, 
on  an  average,  1,733  cc.  of  urine,  with  12  .')8  grms.  of  ureii,  0402of  uric  ncid 
and  O'S.î  grm.  of  phosphoric  acid.  Rahuteau,  Schultze  and  others  have  also 
pointed  out  the  diminution  of  urea  under  the  influence  of  oofTee.  But  fî. 
S^  and  Lapicquo  thought  that  there  was  an  increase  in  the  elimination  fvf 
total  nitrogen,  and  Hoppe  Seyler  and  E.  Smith  an  increase  of  CO^  exhaled. 
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tliat  which  J.  Buiissiiigault  expresses  in  his  Memoirs  (vol.  IV). 
Its  rôle  as  a  proper  aliment,  is,  so  to  apeak,  nil. 

Coffee,  as  eveiy  one  knows,  produces  a  nervous  excitement, 
which,  if  abused,  may  lead  to  insomnia,  haUucination.s,  troubles 
of  the  circulation  and  muscular  innervation,  to  precordial  dis- 
tress and  to  dyspnœa.  One  may  become  caffeic  just  a-s  one  can 
become  alcoholic  or  a  moipliia  maniac.  Sonic  pcujiic,  never- 
theless, do  not  readily  suffer  from  the  abuse  of  it.  But  it  ought 
to  be  especially  forbidden  to  arthritics,  to  uratics,  amongst  whom 
it  often  causes  gravel,  to  gastralgies,  to  d3«jpe})tic8  and  to  those 
suffering  from  Bright's  disease. 

It  is  the  best  antidote  to  opium  and  to  mor[)iiia  and  to  the 
deadly  nightshade.  It  effectually  combats  the  re,su!ts  of  drunken- 
ness and  accidents  leading  to  coma. 

Tea. — Tea,  the  infusion  <jf  which  is  to-day  drunk  more  or  less 
everywhere,  is  constituted  by  the  rolled,  dried  and  slightly  tor- 
rifiod  leaf  of  the  Thmsininm-s.A  shrub  of  the  family  of  the  Cam- 
eliaceii'  cultivated  in  China  and  Japan  from  time  immemorial. 

It  appeal's  that  the  different  kinds  of  tea  may  be  produced  by 
the  same  vegetable  or  by  varieties  very  much  resembling  each 
other.  The  various  kinds  depend  especially  on  the  moment  when 
the  leaf  is  gatheretl  and  on  the  treatment  U\  which  it  is  afterwards 
subjected.  Tea  gathered  in  the  spring  is  the  most  highly 
esteemed.  Green  t^ea  is  made  from  tho  first  leaves  of  the  year  ; 
it  is  dried  aud  slightly  heat<>d  soon  after  it  is  gathered.  Black  tea 
is  submitted  to  a  .slight  fermentation  in  a  heap  before  being  dried. 
Then  it  Ls  heated  over  again  several  times  upon  metal  plates. 

Whether  black  or  green,  teas  are  subdividtxl  eAch  into  numerous 
varieties  :  among  the  black  t-cas  Souchong  and  Pekoe  are  very 
much  esteemed.  Among  the  green  teius  Ilyson,  Tonkay  and 
gunpowder  tea  may  be  quoted. 

The  consumption  of  tea  in  France  exceeds  annually  460,000 
kgs.  ;  it  was  in  1888  in  England  more  than  100,000,000  kgs., 
and  in  Russia  more  than  9,0<K(,(XM), 

Here  are  two  analyses  of  teas  in  ordinary  use  : — 


Water 

Nitrogenous  mot  tor   . 

Thoin 

EUnentinl  oil  ...  . 
Roaincti,  chloropliyll,  fate 
Gum  ond  dextrin 

Tannina 

Pectin» 

Cellulose 

A«h 


Cb-Olntd. 

J.  Koenig  (kvenfi 
of  >U  IdiKk). 

ll-4fl 

0-51 

•il'22 

24-âU 

1-35 

3-5H 

007 

0-08 

302 

0-30 

713 

C-45 

12-30 

iSOS 

lfl-7S 

1602 

20-30 

11-58 

fill 

5-65 

10000 

100-00 
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(Jivvn  U.'iiH  are  geiionilly  more  |)erfuinetl,  more  ehurjjwf  with 
chlimtphyll.  more  tannic,  jKwror  in  cellulose,  richer  in  tln-in  tliun 
the  hliu'k.  ThLs  base  ofUTi  rises  in  black  or  grw n  teaw  to  2  per 
cent,  and  can  reach  in  the  latter  even  to  5  per  cent,  of  dried 
leaf. 

In  the  natural  state,  as  commerce  supplies  it,  tea  gives  up  in 
iiot  wiitor  from  31  to  44  per  cent,  of  its  weight  of  soluble  matters. 
The  infusion  is  made  by  pouring  about  '250  cc.  of  very  liot  water 
uponSgrms.  of  tea  (for  five  cujjs)  placed  beforehand  in  a  metal  or 
porcehiin  t«apot,  throwing  away  immediately  thi.s  water  which 
has  served  only  to  warm  the  ap]>aratus,  and  replacing  it  by 
6t)0  CO.  of  fre-sh  boiling  water.  After  five  or  six  minutes  the 
infusion  (made  in  a  closed  pot)  i.s  ready  to  serve. 

A  cup  of  tea  of  120  ee.  does  not  contain  beyond  04  grms.  of 
soluble  substances  and  (){(25  of  thein  ;  rarely  more,  even  for 
green  teas. 

Other  active  bodies  are  found  in  the  infusion  of  tea,  known 
or  unknown  :  a  volatile  essence  of  a  sweet  odour,  but  which 
disjierses  little  by  little  with  the  steam  ;  xaiitbin  that  liaginsky 
di.scovei-ed  in  tJiis  infusion,  about  1884  ;  hypoxanthin  and 
adenin  whii'h  KiasscI  discovered  there  at  the  same  time  as  the 
Ikcophi/lliit  (''H''N'()-  (or  \,'i-ilimethijlxanihin),  a  diuretic  base,  act- 
ing slightly  on  the  heart'  ;  up  t<:)  30  per  cent,  of  a  particular  tatuiin 
(i'oh)uring  the  iron  salts  green),  an  atùd  with  which  the  thein  is 
partly  combined  ;  gums  ;  extractive  nitrogenous  matters  little 
known  ;  resins  :  finally  fnim  ô  to  7  per  cent,  of  mineral  matters 
formed  particularly  of  the  pliosphate  of  potash,  with  lime, 
magnesia  and  manganese. 

Tea,  properly  si)eaking,  is  no  more  an  aliment  than  coffee  ; 
it  is,  like  the  latter,  an  exciting  agent  of  the  digestive  functions  and 
the  kidneys,  atonic  of  the  heart  and  the  muscles  by  its  alkaloids. 
All  infusion  of  tea  conduces  to  mental  and  muscular  work, 
accelerates  the  circulation  of  the  blood,  renders  active  the 
functions  of  the  skin  and  the  excretion  of  the  urine,  and  reacts 
asefully  upon  the  greater  part  of  the  other  functions. 

A  slight  infu.sion  of  tea  forms  an  excellent  drink,  espei^ially  in 
countries  where,  as  in  the  centre  of  Asia,  Morocco,  etc.,  the 
filtration  of  drinking  water  is  difficult  or  impossible. 

Cocoa  and  Chorolutc. — Tiie  cacao  nib  with  which  the  powdered 
cocoa  and  chocolate  are  made,  is  obtained  from  the  fruit  of  the 
cacoyer  (Theobroma  cacao),  of  the  Malvaceae,  a  tree  of   South 


'  It  dissolves  cold  in  179  gnns.  of  water  and  at  37°  in  85  parts.  A 
(zramme  dUaolves  in  its  woiisht  of  cinnamate  of  soda  and  sovon  parts  of 
wuUt.  Its  «'xfitnnt  mid  ronvijHive  action  on  the  iiprvous  «yBt*ni  is  simi- 
lar to  that  of  caffein.  It»  diuretic  iM'tion  is  considcrablo  ;  it  is  given  in 
doaea  of  20  to  50  centi^.  Unfortunately  theophyllin  sometimes  fatigues 
U>s  stomach  and  causes  sickness. 
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America.     Tlioso  ht-ans,  se|)iiiatf(i  from  their  iiulj)  mid  one 
aro  ftfterw'iirtjH  handed  over  for  uorjimi'ivinl  ])urJl^l^c^s, 

Many  variutiea  are  distiiiguisiiable  :  tliat  of  Caracas  is  the  most 
valui?tl.  The  contents  of  these  beans  are  greyish  on  the 
exterior.  It  has  been  km'.,  that  is  to  say  put  into  tlie  ground. 
wtiere  it  undergoes  the  nominenceinent  of  germination  or  diostaisic 
fcrnientatioii,  which  renders  it  more  assiniiJiihle  and  causes  a 
certain  shar{>ness  to  disappeaf.  The  eoeoiis  of  Maragnan,  Para 
and  Martiniijue,  witli  smaller  redder  grains,  have  not  been  so 
treated. 

For  the  preparation  of  ehoeohite,  the  grains  of  the  cocao  are 
first  slightly  heiited,  separated  from  the  .shells  and  seeds,  ground 
and  finally  worked  up  with  sugar  and  some  aroiuatic^i. 

Deprivedof  its  waste  parts,  the  bean  of  the  cacao  plant  proaonts 
the  following  composition  : 

Water        .  .  .... 

Kiitty  miitt<Ts    ..... 

Rod  <'()lc>iiiiiiK  pnnciplus,   luiitiiii 
Tlionlirmiiiix»        ..... 

Stnrrhy   i)iatt.4ir(i  .... 

Allvdiiiiiiiui.'i  iiinttont   .... 

Ash 

In  cocoa  a  trace  of  asparagin  is  found  and  a  little  bitartrate 
of  potash  and  a  great  deal  of  oxalatt^  of  lime.  According  to 
Msbach,  it  contains  4'50  grnis.  per  kg.  of  the  latter. 

The  a.shcs  have  this  percentage  composition  :  P^O"  =  39-0  ; 
K'O  =  37  14,  MgO  =  15  97;  CaO  =  2  88;  SO'  =  39  65; 
CI  =  16-«. 

The  shells  or  ijrnicttux  and  other  waste  products  detached 
from  tlic  grain  amount  to  from  5  to  15  per  cent,  in  the  raw  bean. 
According  ttj  M.  l)u<'laux  a  goiKl  deal  of  copjjer  is  found  there. 

Cocoa  u  not  only  an  aliment  ;  it  Ls  also  an  exciting  and 
gustatory  nervine  hy  reason  of  its  essences  wliich  roasting  de- 
velops, and  iif  its  alkaloid,  the  theobromine  (  '"H*'N'0',  homologous 
witlnaffein  of  which  the  })liy.siological  pn  ijM'rt  ies  are  very  analogous 
t^o  those  of  this  hitter.  15y  its  amylaceous,  albuminous  and  fatty 
juattei-s,  cocoa,  and  still  more  chocolate  (or  cocoa  with  sugar  added 
to  it),  constitute  a  complete  fixid  rich  in  nitrogenous  and  ternary 
matters.  The  albuminous  matters  form  the  stn'enth  part  of  the 
weight  of  the  liean  ;  fatty  substances  nearly  half.  The  butter 
of  cocoa  ia  a  mixture  of  stearin  and  olein  fusible  from  27°  to  31°; 
it  brittles  when  cold,  (lenerally  it  Ls  partially  removed  in  the  pre- 
parations of  powdered  cuicoa.  in  order  to  be  able  to  pulverize 
the  l)ean  finely,  and  to  render  the  matter  more  ooaily  diluent  in 
hot  water. 

The  torréfaction  of  the  cocoa  Ix'an  takes  j)laoe  at  23t)  to  200°. 
It  modities  very  little  the  contosiuial  composition  of  the  substanot*. 

274 


COf.'OA 

I  have  stiitt'd  Lliat  Lliere  is  no  sensiblo  loss  of  iiitn>jfi>n.  Hut  (he 
iiatiinil  swtwtenofl  matters  undergo  a  sliglit  earameliïation,  and 
the  porfunie  whirli  it  dcvclojw  adds  ite  exciting  effect  to  tliat  of 
tlie  alkaloid. 

We  iKitiee  in  ttie  above  analy.-ii.M,  the  small  «juantity  of  starch 
or  of  doxtrin  in  this  jiraiii  ;  infusion  of  cocoa  takers,  by  the  action 
of  iinline,  oidy  a  feeble  reddish  violet  colouring. 

Cliocolate  is  prepared  by  grinding  very  finely  4  to  5  parts  of 
sugar  witli  6  parts  of  cocoa,  and  generally  atlding  a  little  vanilla 
or  einnainon.  The  chocolate  of  inferior  quality  may  contain 
as  much  as  65  per  cent,  of  sugar. 

It  is  a  very  agreeable  fiawl  but  difficult  to  digest,  chieHy  owing 
to  the  abundance  of  its  fats.  On  the  other  hand,  its  great  rich- 
ness in  oxalate  contraindioates  it  for  all  those  who  are  exposed 
to  uric  or  xalic  diastases,  arthritics,  those  sulfering  from  rheuina- 
tisrn  or  gravel,  ur  an  oxces,s  of  Hlt'l  in  the  gastric  secretions,  and 
getierally  people  who  are  no  longer  very  young  and  who  do  not 
take  sufTifient  physical  cxerci.se. 

Here  is,  acconling  to  the  Ik>cumcnl/i  du  laboratoire  municipal  of 
Paris,  the  analysis  of  some  g(Mxl  French  and  Spanish  chocolates: — 


Cboc  Meoier. 

OolonbUOo. 

SpuMlOioe. 

Cano  8uf;ar 

57-47 

50-34 

41-40 

Ccx'ori  biittor 

22-20 

23-80 

20-24 

St*irrh,  jjliiroso         .... 

1-83 

0-97 

1-48 

Thonliromiiio 

1  33 

1-43 

1-03 

Alhuiillll 

4-75 

4-00 

(i-25 

(Iutii8     . 

1  07 

1-14 

1-42 

Tiirtiiric  twill 

1-48 

1-58 

1-08 

Tiiniiin  iiiul  <'oliMiring  mutlur 

0-20 

0-20 

0-12 

8i)lul)li>  folliiliiso      .... 

4-70 

5-04 

•1-21 

I'liilutvriiiinud  matters 

l!»2 

l-«6 

3-25 

Wrtti-r 

1-28 

0-98 

4-38 

Ash 

1-75 

1-87 

2-34 

An  ordinary  cup  of  about  70  cc.  is  prepared  with  Ifigrms.  of 

chocolatée. 

IfK)  grms.  of  jwwdered  cocoa,  freed  from  fat  up  to  25  per  cent., 
contain  :  TS  grms.  of  theobromine,  17  grms.  of  t^tal  nitrogeni/.etl 
substance  of  which  8  per  cent,  consist  of  albumin,  10  to  12  grms. 
of  carlio-hydratcs.  Ten  grms.  of  this  cocoa,  sufficient  for  a 
small  cup,  will  correspiuid  then  to  a  tenth  of  the  above  quantities. 

The  comforting  cITect  that  a  cup  of  cocoa  or  chix'olate  con- 
taining only  14  grms.  of  alible  matter,  of  which  there  are  7 
grms.  of  sugar  and  2-5  grms.  of  fnt,  in.itaiitlff  procures,  in  extreme 
fatigue,  aa  I  have  assured  myself,  can  only  l)e  explained  by  a 
nervous  effect  which  the  odour  of  cocoa  provokes,  which  the 
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tonic  influoiU'c  of  the  tliL'iibroiniiif"  contiiuR's  and  wliirh  the 
nutritive  part  of  the  aliment  completes  in  proportion  as  it  is 
absorbed. 

Kola,  (htarann.  Mate,  Coca. — These  various  products  siiould 
be  added  to  the  preceding  on  account  of  tlieir  stimulating  and 
tonic  effects  wliich  tlicy  owe  in  part  to  the  caffein  and  to  other 
puric  liases. 

Kafa,  whic[i  among  the  negroes  of  (Central  Africa,  fills  the  part 
of  resisting  agent  to  fatigue,  is  the  seed  of  the  fruit  of  the 
Slercutia  acumiMita.  Its  seeds  of  yellowish,  jiink  or  reddish 
colour,  have  the  consistency  and  slightly  the  form  of  a  very 
large  almond.  Some  may  weigh  up  to  15  and  2(>  grnis.  Analysed 
in  a  .senii-fix'sh  state,  tliey  have  given  to  MM.  Hcfltcl  and  Sclilag- 
denhaulîcn  the  following  results'  : — 

Wutcr llU'i 

Ciiffpin 235 

'riMMiliroiniTio        ........  Olhi 

Kiitty   iHidiet 0  59 

Tminin   (0  027  tkiliiblr  in  (.■lilnniforin)               .           .           .  I -62 

Rod  uf  koltt 1  21» 

filiici>8« 287 

Starch .SS  75 

Glim 3  0» 

Colouring  mutters        .......  2  50 

I'rotfitl  iimttcra                                   .                                            .  <>  7tl 

CKlllUrJi«< 2««3 

A«h 3  32 

This  fruit  is  therefore  very  rich  in  caffein.  He.sides  some  amyla- 
ceous matters  which  form  mon^  than  a  third  of  its  weight,  it  con- 
tains also  some  active  substances,  in  particular  that  denominated 
in  the  above  analysis  ri'd  nf  hold.  When  all  the  alkaloids  have 
been  extracted  from  the  fruit  by  means  of  chloroform,  kola 
still  enal)les  one  to  resist  hunger  and  fatigue  by  virtue  of  some 
little  known  sulistances. 

M.  A.  Masso"  and  M.  Marie  have  demonstrated  that  kola 
increases  the  number  and  energj'  of  the  muscular  contractions, 
prevents  fatigue  and  overwork,  renders  respiration  more  frtse 
and  more  powerful.  It  is  a  heart  tonic,  also  an  efficacious  agent 
in  neurasthenia.  Kola  pos-sesse-s,  finally,  exciting  and  aphrodisiac 
pro|K>rties.  It  is  emjiloycdin  cases  of  intestinal  atony,  in  affec- 
tions of  the  liver,  etc. 

fluarnnn  is  a  preparation  which  is  made  with  the  flour  of  the 
torrefied  seeds  of  the  Paullinia  aorbilis  ' ( Hyjwcastance*). 
Elongated  cylindrical  loaves  which  are  expt>sed  to  smoke  are 
made  from  it  with  a  little  water.     Travellers  in  Brazil  u.<ie  this 


<  Cornier»   Rrndtai.   L   XCIV,  p.   802. 
1  AreK.  ilal.  de  hiotog.  vol.   XIX,  fiiso.  2. 
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prppnration  of  guarana  inixod  in  boiling  water  (puncli),  sugarpd 
Of  iHit,  t<i  ivsist  liuiiijiT  iiiul  fjitijfiii'  wlieii  mi  the  iiiarfli. 

!l  is  sjiid  tu  Ik'  also  t'lidovvi'tl  witli  iiiilifi'l>tik'  prupertii's.  M. 
Fournier  hat*  found  in  it  some  tantuitt^  of  caffein,  a  principle 
particularly  soluble  in  ether,  turning  it  red  in  the  light,  some 
gums,  tannin,  sturc-h,  an  aromatic  volatile  oil.  a  green  oil  of  .sour 
)!:ivonr,  etc. 

("aiftMn  in  guainna  amounts  to  about  4  per  cent. 

Mute  or  Tin  of  I'itnujiiaij  is  especially  tniwle  from  the  leaf  of  a 
shrult,  the  Ikx  jj/irm/iuti/t  )i.Hi,-<,  which  is  found  in  Paraguay, 
Brazil  and  in  the  Arg<>ntine  lifjmblic.  Dried  and  .slightly 
roa-it«l,  those  leaves  prinluce  a  coarse  brownish  green  powcler, 
smelling  of  tan,  and  which  is  used  as  a  kind  of  tea.  Three  or  four 
lots  of  boiling  water  may  be  poured  on  the  same  leaves.  The 
tonic  and  stimidiiting  properties  of  the  mate  are  partly  due  to 
the  tbein.iif  which  it  contains  Od  to  18  per  cent.,  and  pjirily  to 
tlie  niatetaniiic  a<-id  (20'B8  per  cent,  according  to  Strauch).  Here 
is  the  composition  of  mate  acconling  to  I'eckolt  :  — 


CV UiiKirti*,   iiiiiiHturf^ 
CafTeiii 

Matetannif  acid 
PyroiiiaU'taniuc  aeid 
OiUinipliyll  ami  roain 
K.xlr«clivi>H  (uul  carmnel 
Doxtriii,  suit-» 
Hrovvn  iH'iil  n>8in 
\'<ilatile  oil 


00  84 
055 
I  08 

0  15 
OKI 

1  79 
1  82 
255 

Trm?08. 


The  infusion  of  niat^e  Ls  a  little  bitter,  aromatic  and  a.stringent. 
It  regulat-es  tlie  evacuations.     It  is  a  neuro-muscular  excitant. 

Coca,  made  from  the  leaves  of  the  Erylfiroxylini  corn  (Rham- 
Tiaee;i'),  is  tiiken  as  an  infusion  ;  the  natives  cbew  tbe.se  leaves 
with  a  small  {juaiitity  of  asb  or  lime.  It  produces  first  a  slight 
excitation,  then  it  cau.ses  the  sensation  of  hunger  to  disapiwar, 
but  it  does  not  nourisli  and  (hx's  not  allow  of  going  long  without 
food.  Coca  especially  owes  its  effects,  but  not  entirely,  to  its 
alkaloid  cocaine,  t'hewed  in  a  small  quantity,  the  eocu.  leaves 
sustain  the  forces  for  some  time  and  allow  fatigue  to  be  borne 
without  recourse  to  aliments. 

Its  projierties,  at  once  anaesthetic  and  e.veitant,  contain  a 
number  of  prfiducts,  cocaine  and  other  bases,  variable  according 
to  till'  sjH'cies.  The  coca  of  Peru  givt^  up  to  I  jkt  cent,  of 
ccfcaine.  (bat  of  Jamaii'a  only  02(5  per  cent. 
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ALCOHOLIC  Ixrverages  have  Ix^on  made,  and  consumed  from 
the  most  remote  uges  by  nil  jK-ojile.  civilized  or  savage. 
The  Egyptiaiis,  CJreeks,  (Jermaiia  and  (Jauls  ah-eady  knew  liow 
to  prwluee  feriMeutatioii  of  tlie  grain  of  cereals,  and  made  thus 
some  kinds  of  b**ers  or  ales.  In  ("hina,  mandurimj  ami  jttn-t«ou  ; 
in  India  arak  ;  in  Thibet  choruj  and  in  Nubia  buuja  liave  been 
mndii  for  centuries  by  causing  infusions  of  rice  or  other  boiled 
cereals,  tni.xed  or  not  with  honey  and  sjiices.  to  ferment. 

Pdlm  wine,  jmhjur.  of  Mcvico,  cnfhaea  of  Brazil,  guaruzo  of 
South  America,  mofji  of  Virginia,  etc.,  are  prejiau'd  with  the 
sweet  sap  of  the  palm.  American  aloi",  sugar  cane,  and  decoctions 
of  rice  or  potatoes.  In  Norway  the  sap  of  the  birch  is  fermented  ; 
in  the  Alps  an  infusion  of  gentiiin  roots  ;  in  the  North  of  KurojKi 
they  have  made  fora  long  time  and  still  make  hydroiiul  from  the 
honey  of  been. 

Lastly,  we  know  the  képhir  ui  the  Arabs  and  the  koumiss  of 
the  Cossacks  obtained  from  the  fermented  milk  of  the  camel  or 
mare.  There  is  nothing,  even  to  Jhe  kiitujnmjl.'tyjcn,  made  by 
the  Tartars  with  lamb's  Hesli.  mi.ted  with  cooked  rice  and  other 
vegetables,  and  fermented,  which  is  not  u.sed  sm  an  alcoholic 
drink.  This  universal  custom  of  making  and  drinking  fermented 
liquidii  of  every  kind  does  not  jierhaps  demonstrate  their  absolute 
necessity,  but  it  seems  to  satisfy  a  universal,  instinctive  and 
powerful  need. 

The  characteristic  and  common  principle  of  all  these  fer- 
mented drinks  is  alcoliol. 

Before  studying  wine,  cider,  beer,  etc.,  a  question,  the  solution 
of  which  is  indis(M>nsable,  first  presents  itself,  viz.,  whether  this 
alcohol  i.s  a  siin|)lc  nervous  exciter,  whether  it  is  only  a  more  or 
less  dangerous  |K)ison,  or  if  it  is  at  once  an  excitant,  a  tonic  and 
an  aliment  in  the  true  acceptation  of  the  word. 

Opinions  have  long  been  divided  on  this  subje<!t.  They  are 
still  so  to-day  ;  but  it  follows  definitely  from  the  most  irre- 
jtroachable  mcKlern  ob-servations  and  experience«  that  the  alcohol 
absorl>ed  by  animals  is  alituist  entirely  consununl  in  tlie  systrm. 
Like  fat  or  sugiir.  il  should  Ir>  consideri'd  an  an  aliment  procuring 
us,  a.s  we  shall  show.  Ihegivaler  ]mrl  of  the  energy  corres|)onding  to 
the  innnhcr  of  cahiries  which  it  would  jtriKluce  if  it  were  com- 
pletely burnt  in  a  calorimeter.     Whether  the  individiiiil  worlts, 
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or  wlielliiT  he  t>e  at  re«t,  we  tliink  that  we  can  liew  show, 
tluuikH  to  the  iiKi«t  recent  rcsoart-hrs,  tliut  in  (hi'  nianni'r  of  fats 
and  HUg;ir«  alculiul  protects  the  tissues,  and  in  partieuhir  their 
protofilîusinie  matters,  against  the  destruction  wiiich  all  vital 
functloiiinj^  provokes,  but  on  the  condiliim  ntvtrtheless  that  it 
hv  ijivin  without  abuse,  the  liittir  prottuciwj  œnlrart/  cffrcts. 

Alt'ohol.  in  a  word,  l)ehaveM  us  a  true  aliment  and  even  as  a 
valuable  aliment,  ns  lotig  as  it  does  not  exceed  1  grni.  per  kilo- 
gramme weight  of  the  btnly  in  the  daily  allowance,  a  dose  known 
to  be  on  thw  side  of  the  dangerous  zone,  as  we  shall  see. 

Liebig  had  suggesteil,  without  other  proofs  than  those  of 
coiniuon  sen.sc,  that  alcohol  is  an  aliment  analogous  to  sugar  and 
that  it  Ls  consumed  in  the  systifm.  "The  ingestion  of  alcohol." 
he  writes,  "  dLspenses  witli  the  use  of  starch  or  swet'tenett  alinient.s. 
...  It  Ls  an  exception  to  the  rule  (bat  a  well  nourished  indi- 
vidual beconics  a  drinker  of  bramly  ;  but  when  the  worknum 
gains  less  by  bis  work  (ban  ia  needful  to  him  to  procui-c  the  neces- 
sary (jiiantity  of  aliment»^,  an  imperious,  inexorable  need  forces 
him  to  have  recourse  to  brandy."' 

This  opinion  of  Liebig's  was  generally  accepted  when,  in  1860, 
Liidger,  then  Laltemaud  and  Duroy.  and  lastly  and  esj>ecially 
Maurice  Peniu  tried  to  show,  by  a  series  of  important  researches, 
that  ali-<(hr>l  does  not  burn  in  «nir  organs,  that  it  only  pa.sses  through 
the  system,  fixing  itself  momentarily  in  the  nerve  centres  which  it 
excites  or  int-t>xicates.  to  be  slowly  elituinated  afterwards  by 
the  skin,  lungs,  and  kidneys,  either  naturally  or  at  the  most,  oidy 
ttxidized  in  a  very  small  proi>ortion  in  the  state  of  aldehyde. 

Perrin  in  fact  showed  that  a  part  of  the  alcohol  is  fouiul  again 
in  the  sweat,  urine,  expired  air,  etc.,  even  when  it  w  taken  in  the 
fonn  of  wine  and  in  a  small  tjuantity  at  a  time.  {Comp.  Hcmi. 
Arnd.  SrUnctn,  .August  1,  1864).  He  thought  that  we  could 
Conclude  from  this  that  almost  nil  (he  alcohol  is  thus  elimimitwl. 
On  the  other  hand,  I'niut,  Lebinann,  Vicrordt,  E.  Smith,  etc., 
have  remarked,  under  the  influence  of  alcohol,  a  dimitnition 
of  tiie  exjiired  carboniu  acid.  This  diminution,  which  varied 
from  5  to  22  per  cent,  in  the  exiwriment-s  of  Maurice  Perrin, 
strengthened  (he  suppositioti  that  the  alcohol  is  not  consumed 
in  the  system.  A  little  later  it  was  recogtiized  (hat  in  the  ca.se 
of  alcoholics,  modeniti'  <//«(.<  of  alcohol  (  1  grm.  at  the  most  jier  kilo- 
granune  of  weight  of  the  subject  )  do  not  modify  the  (juaiitity  of 
caihonic acid  c.vpircd  and  o.xygen  al)sorl(ed  ;  but  (bey  only  slightly 

cent.)  the  excretion  of  urea  (Fokker-, 
excretion    which. 


diminish  (from  (i  to  7  l)cr 
Muuk''.    Obcrnicr'.)    an 


on    the    contrary. 


'   New  Ltlirr»  on  VhcmiMrii  (S.'ith  letter),  French  translation. 
»  C  Voit,   Hnitilbuch,  p.  170. 
3  Arcli.  (Ir  Dm   [litU- IUi<imow{ .    1K70,  p.    Itl3. 
«  Pflwjcr'M  Arfli.,  I.   \l,  p.   .'«•3. 
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inoreasee  if  the  ak-oUolie  <lose  Is  diiubU^l  or  tret>letl,  producing  a 
slight  excitation  of  the  nerve  centres  (Munk,  Keller,  ete.).  Some 
analogous  results  were  observed  concerning  the  influence  of  this 
body  on  tlie  consumption  of  fats  ■whicli  it  protects  against  oxidation. 
In  a  word,  injniKiliiloses,  alcohol  hchaves  osa  "  sparing  "  aliment  ; 
in  xtwiiçi  ilos<:S,  as  a  noxious  substance  and  destroyer  of  protoplasm. 
But  these  experiences  do  not  enable  us  to  come  t  o  a  definite  con- 
clusion on  tlie  (lirect  part  jijayed  by  this  ])riti('i|ilc  as  a  source  of  heat 
and  energy  in  animals, and  opinion  remains  divided  :  nuiny  medical 
men — Lussana,  Lauder- Bruntoii,  Dujardin-Beaumetz.A.liouchar- 
dat, etc., think  that  alcohol  is  jjarttaljy  transfonne<l  and  consumed 
in  the  system  whicli  pn>lit«  by  the  corresponding  energy  ;  on  the 
other  hand,  Ho])j)e-Seyler,  Hermann.  VVoltberg,  etc..  remain  con- 
vinced that  tile  alcohol  jiasses  througli  the  system  without  being 
sensibly  decnrnposed  in  it. 

lienewing  the  study  nf  thus  question  by  quantitative  methods, 
Binz  appears  to  have  been  the  first  U>  establish  by  .some  precise 
exfH'riments  (188(1),  that  alcohol  is  almost  completely  consumed 
in  our  tissues.  Botliinder,  Albertoni.Strassmann  and  H''don  came 
to  the  same  conclusion.  In  1891,  Staunircich  established  that  the 
isodynamic  substitution  (jf  akxihol  for  a  certain  quantity  of  fat 
or  sugar,  in  the  diet  of  an  individual  in  nifrogenous  eijuilibrinra, 
causes  an  increa.se  in  the  dissimilation  of  the  nitrogen  (1  grm. 
to  r5  grins,  loss  per  24  hours)  ;  this  excess  of  lost  nitrogen  con- 
tinues two  or  three  days  after  the  use  of  alcohol  has  been  stopi)ed.' 
R.  0.  Neumann,  in  1899.  arrived  at  some  analogous  conclu- 
sions, as  well  as  lio.sernann,  to  whose  works  we  .shall  return  later. 
At  Montj)ellier.  M.  L.  Roos,  the  learned  director  of  the  onœ- 
logic  station  of  Hérault,  in  liXK).  made  the  following  experi- 
ment ;  two  lots  of  guinea-pig.s,  of  the  same  litter  and  initial 
weight,  received  the  same  nnurishnient,  but  one  of  the  lot-s  was 
given  a  daily  supi)lement  of  .'U)  cc.  of  red  wine.  9^  jier  cent,  per 
kg.  weiglit  of  the  animal.  At  the  end  of  thi-ee  weeks,  tlie 
guinea-pigs  receiving  the  wine  made  an  advance  in  weight  of  5-6 
[ler  cent,  on  the  others  ;  at  the  end  of  five  months  they  weighe<l 
12-9  percent  more. 

In  1901.  M.  t'hauveau'  was  led  to  study  the  effwts  which 
result  from  rejilacing  in  the  alimentary  ration  a  part  of  the  ternary 
aliments  by  alcohol  in  i.sodynanii<'  quantity.  A  dog  weighing 
2<)  kg»,  received,  jmt  24  hours.  WMt  grms.  of  meat  and  762  gmi». 
of  sugar,  and  priMluced  a  certain  amount  of  work  measured 
by  the  distance  that  he  traversed  in  a  tread  wheel  which  he  caused 
to  turn  round.  At  the  same  time  the  gain  or  l<»ss  in  weight  of 
tlie  animal  was  ascertained.  Tiiese  facts  being  established,  a 
third  of  the  sugar  of  his  allowance  was  replaced  by  an  isodynamic 

•  Arch.  /.  fljn^fnr.  t-  XXXVI.  p.  I.  188(1  ;  Inaufiur.  DtMtrt.,  IWIiii,  I81U. 
'  Compte»  Uend.  Acad,  tcicneen,  t.  CXXXJI,  pp.  GO.  1 1».  ^ 
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weifçlit  of  alcoliol,  say  49  grms.  per  24  hours',  the  work  that  tlie 
animal  jirtxiiiwd  and  also  its  weight,  were  ineasurwi.  Under 
thtwe  conditions,  ak-uhol  in  iscxlynainie  weij;lit  alwavf*  prt)ves 
itself  to  be  inferior  to  sugar.  Tlie  dog  without  aieoliol  traversed 
10  kiionietix's  in  liis  wiicel  |>cr  hour,  tlie  dog  with  aleohnl  7  kilo- 
metres only.  M.  t'hauvcaii  concludes  (lor-,  cit.,  ]>.  114)  :  — 
"  The  partial  substitution  of  alcohol  for  .sugar  in  i.sodynaniie 
proportion  in  the  alimentary  ration  of  a  subject  who  works, 
entails  :  1st,  the  diminution  of  the  absolute  value  of  museialar 
work  ;  2nd,  stagnation  or  diminution  of  the  maintenance  (in 
weight)  of  the  animal."    But,  (i  propos  of  these  hust  e.>cperiinent-s, 

1  will  remark  that  he  experimented  on  dogs  unaccustometl  to  it 
n<mrislimcnt  as  dilferent  to  their  natural  nourishment  a.s  alcohol 
was,  and  of  wbicli  they  received  the  considerable  dose  of  41) 
grms.  per  24  boui-s  for  2(>  kg.-i.  of  animal.  This  weight  would 
correspond   proportionally  for  an  average   man  of    (i(>    kgs.   to 

2  litres  of  wine  at  9-5  or  to  152  grms.  of  absolut*  alcohol,  or 
to  380  ec.  of  ordinary  cognac  at  50  per  cent.  One  could  not  l>ut 
doubt  that  this  (piantity  of  spirituous  litpinr  absorbed  by  a 
workman,  accustomed  or  not  to  alcoholic  liquors,  would  interifere 
witli  his  nutrilion  arul  diminish  his  yit'kl  in  work. 

In  l(K)2,  fiesh  e.vpi'riment.s  entiœly  conviiu'ing  were  carried  out 
at  Washington  on  this  imiKirtant  and  delicate  question  by  Messrs. 
At  water  antl  Benedict,-  Tbey  Kr.st  established  for  each  of  them 
a  diet  suitable  for  keeping  their  weight  and  the  heat  they  threw 
olf,  constant.  Tliis  was  carried  out  bj'  enclosing  the  exiKrimenter 
himself  for  several  consecutive  days  in  the  respiratory  calori- 
meter already  described  (p.  ()3).  Each  of  the  subjects  experi- 
mented upon,  first  put  into  eipiilibrium  of  weight  an  regards  nitro- 
genous loss  and  heat  emission,  wa«  introduced  into  I  he  calorimeter, 
and  the  total  amount  of  energy  vvbicb  he  |jroduced  and  the  other 
constants  of  his  state,  were  measured  in  the  form  of  heat.  After- 
wards a  certain  quantity  of  alcohol  {the  value  of  a  litre  of  wine 
per  24  hours)  was  substituted  in  bis  diet  for  a  i>eriod  of  three  or 
four  days,  for  a  calorimctrically  e(pii\-alent  (|uantity  of  sugar  or 
starchy  material,  and  the  calories  pnKluced  were  measured  again. 
As  a  check,  the  subject  returned  for  the  following  three  or  four 
days  to  the  original  diet  without  tilcohol.  and  the  same  readings  were 
again  taken.  It  was  thus  e.xjK'rimentally  established  toahuost  a 
thtitijtatuith  part,  that  the  qminliticn  oj  heat  prtxlurcd  wire  identical 
either  when  alcohol  was   iaodynamieally  aub.itituied   «rt   the  diet, 

'  M.  C'Imuvpftii  lina  even  givon  aa  much  as  84  grtna.  of  pure  alcohol  to  a 
lUtH  w(<i){liinf;  '30  Un- 

''  Kxfterimentu  on  tttr  M  etaHmlUm  of  Mntlfrand  Energy  in  tht  Human  Hod  y , 
Bulli^tin,  Ni).  <iU,  U.S.  Di-purt.  i>f  A^friiMiltiiro  ;  iiflioo  df  rxpf-ririii-iit, 
Wellington  Stutiiin,  1  Still,  anil  Mém.  df  I'Aewi.  riationate  den  «cienrrii, 
t.  VIII,  WiwIiinKton,  I1MV2.  (Sco  a  resumd  of  thcw  rmiourc-hcB  in  the 
Anrmlrn  Inntititt  l'auteur,  I'.KW,  p.  HfiT.) 
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or  when  the  siiJjject  did  tiot  lake,  any  alcohol  but  received  in  ils  plate 
a  proporiionitl  <j  un  tit  il  y  of  JiUijar  or  utarc.h. 

Tilt'  Iwu  ex|KM'iineiiU.'r.s  exaiuiiied  aftcrward»  the  influent*  of 
aluoliul  oil  work.  Tliey  effected  this  by  means  of  a  motor  cycle, 
united  to  an  ergometer,  enclosed  in  the  ealorimetric  cliainlxT.  We 
have  «aid  (p.  (>(>)  that  a  dynamo  tranaformed  the  work  produced 
into  electricity,  and  that  tliia  was  ciianged  into  equivalent  heat  in 
traversing  an  Edison  lamp.  Finally,  all  the  woik,  that  of  friction 
inchidwl,  wa.s  then  transformed,  in  tlie  chamber  itself,  into  heat 
that  wan  meaHiircd  either  during  the  ordinary  alimcnt^iry  diet, 
without  alcohol,  or  during  the'jieriod  of  iaodynanious  8ul)««titution 
of  alcohol  for  a  part  of  the  aliments.  The  heat  cc>llectcd  in  the 
cahirimeber,  during  work,  still  remained  the  same  either  when 
the  (tlcohol  was  nubMituit'd  or  wlun  il  wan  not.  Here  are  some 
nuïnerical  n.^'tult*  : — 

ExeEni.MKNTS  OF  Atwater  awb  Bknedict  on  the   iBODt'MAiaO 
BvBSTiTunoM  or  Alcohol  im  Dut. 


CiUnriM 

Duration. 

Dist. 

(JlliinUtir*. 

pni- 

llUCMl. 

Ut.  In  a  State 

0/  Rest. 

I.   3  diiy» 

a.  Albuminoidfi 

124  terms. 

— 

(Subject  A.) 

Tpnmry  boilioa  (fat»,  sugar,  starch) 

Kiifficient 

3001 

(nil  ii!c<ihi»1) 

({uon.' 

3  (lays  . 

b.  AMiuiiiiiiijids  aitiiic  ait  in  a        .      . 

124  KTnia. 

"■^         1 

(Subject  A.) 

Tcrniiry  biHlie»  iw  in  n,  but  with 
pnrtiiil  iwidynaniic  Hiibstitiition 

i 

<if  aleoliol 

I24grm8. 

3044 

II.  Sdnyd     . 

e.   Albnniiniii<lH 

100  ({mw. 

(Sul>jootB.) 

Toniary  bodies 

nufficitnt 
i/tuin. 

2400 

•• 

d.  Albuniiniiidii  aa  in  c 

Tcrniiry  bociicx  im  in  c,  b<it  with 
is<>il>Tiuiiue     HuliHtitution     of: 

100  grins. 

alfoluA 

0(»  prm». 

2491 

„ 

«,  Tlic  auiiio  olimciitoti.in  as  in  r     . 



2480 

2nd.  In  a  State 

of  Work. 

III.   4  rlny«    . 

/.  Ortliniu^'     th'ct     wilhiml     nlcohiil 

(HubJKot  A.) 

witli  :  iilbiiniinoidH 
g.  Same  diet  asm  J  with  ixodynuniic 

124  grma. 

3802 

Biitwtittitiiiii  of  :  alnihol 

121  gmuL 

3801 

IV.  3  days    . 

h.  Ordinary    diet    u-itliout    nlcohol 

(Subject  n.) 

witli  :  albinniniiiilH 

lOOgrma. 

34K7 

•t 

t.  Tlic  prciodiriK  urthnurj*  di(tt,  but 
with  ifxidynaiiiic  substitution  for 

the  tonuiry  Ixidies  of  :  alcohol 

90gmui. 

34r>8 

t* 

k.  Return  to  di«t  h    .     ,     ,     ,     , 

~- 

34tl.'S 

'  A  iiuffieirnl  qiinnlilii,  thai  in  In  *giy  11  qiiiintily  siilTlcicnt  to  enable  this 
flirt  to  Kivc  the  niinilM<r  of  inlorioM  iiiiliciitcd  (here  :  3,IMil).  In  Ihc  (htiimI 
"  b  "  a  part  of  the  Hugurs  or  starch  of  Ihc  |Hiriiu]  "  a  "  m  r<>|iluc<Hl  by  aire- 
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la  these  expcrimeiits  the  work  corusisted  of  six  to  eight  hciure 
per  day  oo  the  motor  cycle. 

It  can  hv  si>eti  from  tlic  fifcures  iti  lliis  table,  tliat  the  work 
accoiiiplislied  for  a  given  weight  of  aleithul  repl.ieiiig  an  isodyna- 
niic  quantity  of  sugar  or  fat,  was  identical  in  the  two  caaeB  (with 
or  without  alcohol)  smce  the  quantity  of  heat  proportional  to  tliia 
Work  transformed  intoealm'ic  hy  means  of  the  dynamo  remaine<l 
exactly  tiie  simie.  This  result  in  esjteitially  int-eresting  as  one  of 
the  experimenters  was  not  accustonied  to  drink  alcoholic  liquors. 

On  the  other  hand,  from  the  point  of  %'iew  of  the  general  nutri- 
tion and  in  partir-iiiar  of  tiie  losses  or  gains  of  the  Ixjdy  in  nitrogen, 
the  results  of   these   important   researches  were  as  follows  : — 

^itr«»flçn  Inttt  or 

gAluu<l  kii  24 

hour»  by  the 

^uLJi*ct  llllilor 

«•X(>erim**nt. 
Period  ol  repo»e  Ufilhoul  alrohcti  -  0  7<1  grm«. 

....  001)       ., 

.,               ..               „  ....       -0-lVO       „ 
Period  of  work          .          .  .+11         „ 
Period  of  rejxMe  with  alrnhol                .                     .       -  l-O         „ 
....       -11         „ 

There  is  then,  under  the  influence  of  the  substitutiim  in  isoily- 
naniic  (juantities  of  alcofiol  for  fats  and  sugars,  a  slight  increa.se 
in  tiie  nitrogenous  excretion.  Tlic  machine  is  very  slightly  more 
u.scd  up  with  ak'oJiol  than  with  sugar. 

This  aanio  conclusion  is  arrived  at  from  the  im|)ortant  work 
of  ft.  Ro.semaiin.'  The  suhject  was  first  put  into  a  state  of 
nitrogenous  etjuilihrium  by  means  of  a  previous  carefully 
studied  alimentation,  then  a  certain  quantity  of  alcohol  was 
isodynann'cally  suhstitutwl  for  an  e<]uivalenl  |iro]>ortion  of 
sugar  or  fat.  Here  are  tiie  results  obtained  in  the  two  coses 
of  normal  and  iiisutHcient  nourishment  : — 

t'lBST   Seriks  or   ExpKniMENTs  :  Alimentation   in   NrrRoaENOus 

RgUll.lBHIUM. 


1st.     Preparatory  period 9  dnys 

2ntl.     /"mcx/o/a/roA/)/ ((Ml  iirms.  of  lircad  mid      14  days 
75  tti'""»-  f'f  HUgiir  replai'iNl  hy  nlctihol) 

3rd.  Period  o/  return  (return  tu  the  iiliincrit-n- 
tion  of  thi!  firHt  pori>Hl) 

4th.  Period  ol  control  (Hiippr<'»iii>ii  (if  the 
8ani<^  alinientfl  as  in  'iitd  pi^riiHi,  I  ml  with- 
out repliu'ini;  thi*ni  hy  nliiihnl) 


Alcohol 
exprevod 
lu  Wine 
per  day. 

00 
1400  cc 

00 

0-0 


Dells'  loM 
or  Rain  In 
Nitrogen. 


+  11370 
+  0-79«0 

+  10487 

-l-4ni3 


lii>l  in  iMKlyiiitiiiic  qiiiiiitity,  which  would  Ik'  in  thtx  ciLoe  124  grms.,  during 
tliP  throe  (liiyH  of  thi«  |j<>rio(l  ""  h." 

'   Arch.  /.  .;«.  Phiisinl>«i . .  H.I.  t..\.\.\VI.  p.  3(»"(I(HÛ),  Der  Einfitut  drr 
AlkohoU  ail/  drn   Eiwri^milolJirech'Hi. 
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*rhu8,  according  to  these  experiments,  alcohol  is  opposed  to 

the  dissiinilatidii  of  the  albuaiini>i<ls  (()-70(>0  grnis.  fixed  [K'r 
day,  instead  of  1-4G13  grms.  lust  wlien  alcohol  was  not  added)  ; 
hut  it  is  less  ettieacious  than  an  is<Rlynaniie  ([uantity  of  carbo- 
hydrates {0-7£*(iO  grms.  of  nitr()gen  fixed  per  day,  when  pure  alcohol 
was  substituted,  instead  of  1  1370  with  the  ordinary  aliments). 

Second  Series  op  ExPEniMKurs  ;  Nouriskmkkt  iNSurriciKNT  u« 

NlTBOOEN. 


Aleohol 

La»  or 

DnnUon. 

eXIHVIÉHMl 

to  wine 

■•in  In 
HItrocra 

perd«y. 

iwrdajr.t 

iBt.    Preparatory  period 

SI  itny» 

0()0 

-0-8883 

2nd.    Period  of  nlcoltol  (20  grnia.  of  gtif;nr  ami 

10  <UiyB 

1400  ic 

-1-3380 

100   grms.    of    broiid    Uudynaniically    re- 

placed by  nlcohol) 

3ril.     Period  of  return  to  gtigar  (wine  replaced 

5  days 

0-00 

-0-3724 

1)y  'J'20  (jfTiiiH.  of  Bujjar) 

4tli.     Period  of  control  (alimentation   of  tlip 

4  days 

0-00 

-2-3728 

2nd  poritHl  Iobd  wino) 

I 


Alcohol  has  then  a  preserving  action  on  the  albuminoids,  as 

the  nourishment  in  nitrogen  is  or  is  not  insufficient  ;  hut,  in  the 
two  cjuses.  this  action  is  a  little  less  powerful  than  that  of  an  isody- 
nantie  quantity  of  sugar,  fats  or  starchy  substances.^' 

On  the  other  hand,  it  has  been  shown  (Experiments  of  .Atwater 
and  licivcflicl)  that  alcohol  is  suit«d  to  replace  iscHlynainic  weights 
of  starch  or  sugar,  but  on  this  condition,  that  it  dettes  not  exceed 
a  certain  limit,  which  is  about  1-2  to  1-3  [ler  kg.  of  the  weight  of  the 
body  arid  jjer  day. 

We  .see  then  how  little  foundation  there  was  for  the  opinion 
of  Maurice  Ferrin,  LallemancI  and  Duroy,  Hop]je-Seyler,  Briieke, 
\Volfl>erg.  t'hauveau,  Bunge,  L'h.  Hicliet,  etc..  that  alcohol  cannot 
Ik*  considered  as  a  true  aliment,  and  that  it  cannot  furnish  its 
equivalent  of  funt^tional  energy.-' 

>  Thoy  linulyned  ull  tlie  uliiiivnts  und  oonHidored  as  gained  or  lost  tho 
difference  between  the  alimentary  nitrogen  and  the  totiil  nitrogen  of  tho 
excn'tions. 

*  Tht'ae  reiiiilta  are  anulogoiis  to  those  obtained  by  Mopiliansky.  (Ptr 
RinftufK  drr  AlkohoU  an/  die.  Amtimilation  und  den  Sloffwechiiel  der  Stick- 
étoiles  nn  die  Atitimilation  der  Fettr,  Iiiatig.  VViiwench.  St.  Petersburg,  IMKD.) 
In  these  trial»  made  on  nome  Hiibjecta  rcooiving  a  HUfxTabuiulant  ulinien- 
tiktion  and  wheiiovpr  they  wished  it.  alcohol  increii-sed  the  liiwlniilation, 
or  rather  kept  down  the  ili:uiniilution.  They  do  not  ui{n«>  with  those  nf 
Miiira  {Zrituch.  /.  Win.  Med.,  vol.  X.\,  IH!t2),  who  ex|)<'rinieiiltHl  exa  tly 
U8  KiMcniann  did,  and  who  found  that  in  replai-iiig  imxlynaniionlly  in 
alimentation  I  lU  gniiH.  of  earlHihytiratefi  by  ali-uhol,  or  in  HujiiireMiting 
thiH  ali'ohol,  the  loiw  of  the  iirgiinixin  in  nitrogi'M  reinniniHl  the  Mime. 

■•  Ilunge  expriiMiM  him.4flf  thus  :  "  It  hiiH  bi>en  n>cs>gni/.<>d  that  aletihol 
is  eon«nmed    (by  aninmli))  .   .         Alcohol   ïm  then  witlioiit  doubt  «i  Rourvo 
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Tlte  only  t'ont'IiiHion  wliich  results  from  the  experiment*  of 
these  authors  is  tliat  in  the  r'aae  of  man,  in  cluses  greater  tiian  1-5 
grins,  per  day  and  jier  k(?.,  alcohol  elxmld  be  considered  as 
dangerous.  But  in  m<xierat.e  doses,  and  in  tJiese  doses  only,  it 
forms  an  aliment  suitable  to  quickly  procure  heat  and  vigour, 
to  iinrm  up  the  bkxxK  a.s  is  the  common  expression,  to  protect  the 
nitrogenous  part  uf  our  tissues,  atui  finnllij  to  jJare  the  subject 
in  a  state  to  hr.  cnjxihtf  of  fruddcnli/  funiifi/iituj  nn  itfort  superior 
to  that  H'hirh  ttlinwntiitian  wttJiout  alcohol  enabled  him  to  make. 
Ttie  ensploynieut  of  tliis  body  does  not  answer  then  to  an  arti- 
liciu!  need,  it  is  an  ahnient  of  immediate  action,  a  momentary 
resource,  altliongh  dangerous  in  its  handling,  for  the  insuffi- 
ciently nouri.shed  individual.  Alcohol  is  at  the  same  time  a 
combustible  and  i)i>werful  nervous  stimulant.  Absorbed,  even  in 
small  doses,  it  passes  into  the  plasmas  and  i.s  fi.ved  in  the  nerve 
centres,  from  wliich  it  is  afterwards  only  slowly  eHniinated  (Nic- 
loux).  Useful,  sometimes  valuable,  as  long  as  it  is  used  in  moder- 
ation, this  excitation  I>ecome.s  disastrou.s  if  there  is  a  repeated 
abuse  of  alcohol.  Jiut  the  deplorable  consequences  of  this 
abuse,  to  which  we  shall  return  later  (j).  308),  ought  not  to  make 
us  reject  this  valuable  addition  to  alimentation,  any  more  than 
the  abuse  of  morjihia  should  make  us  abandon  the  use  of  this 
admirable  drag. 

The  univei-sal  employment  of  fermented  beverages  is  therefore 
logical  and  well  founded.  It  shows  that  the  good  sense  of  ordinary 
people  nuiy  sometimes  he  rightly  opposed  to  the  too  exclusive 
theories  of  a  science  which  formed,  and,  in  this  particular  case, 


of  living  force  for  our  bodies  ;  )nit  tliiti  doc^H  not  ineiui  thut  it  in  a  imni. 
In  order  to  justify  tliis  eoneoption  it  wuitUl  hv  iiccfssary  to  prove  that  tUm 
living  foroe  set  free  by  its  foinbiwlioii,  is  einplnyed  in  the  ucouniplisiiiiient 
of  n  iinrmnl  function.  The  oomlHiHtkin  r)f  uUoliot  ought  to  gpurc>  that  of 
iithiT  ahments.  But  we  cnnnnt  cmiccde  thut  cither."  (.Inn.  de  chim. 
Iiioloij.,  J).  r24,  '2nd  Gomiiin  odition.) 

JI.  t'hiiuvmiu  [DUcoum  ù  la  Soc.  nationale  d'Agn'ctilture,  December  II, 
l'.WI,  p.  10)  writes  :  "  I  uni  not  thun  un  enemy  to  wine  .  .  .  But  is  it  a 
food  T  la  it  a  siuiplo  drink  ?  A  food  !  To  deserve  this  name  it  would 
Iw  nefessarj'  thut  tlie  potential  ennrgj'  tliat  wine  includes,  under  the  form 
of  alcohol  and  (irganic  acids,  should  lie  incori)oruted  in  our  system.  But 
it  is  nothing  of  tlie  kind.  .  .  .  These  (tlie  alcoholics)  are  in  a  manner 
the  succe<lanea  of  true  aliments.  It  is  doubtful  if  they  ore  ever  employed 
by  the  orgaui.sm  fur  the  execution  of  its  phyeiolopcal  activities.  Kven 
if  they  di  1  «o,  they  wouti  reniaifi  always  vis-à-vis  to  the  true  potential 
furnished   by  the  carbo-hydrates,   in   a  stute  of  pitiable  inferiority." 

I  recall  here  tlmt  traces  of  alcohol  have  lx«n  pointed  out  in  the  milk  and 
urine,  and  that  Professors  Stoklazn  and  Cwmy  (of  Vienna)  have  stated 
that  they  " have  found  in  our  tissues  an  alcoolaso  which  changes  the 
sugar  into  alcohol,  like  the  uleoolas*  of  Biichner.  It  is  then  very  probable 
titat  alcohol  can  be  produced  in  oiu'  tissues,  or  be  one  of  the  necessary 
derivatives  of  their  dissimilntiun."  {Dull.  hoc.  c/ii'm.,  3rd.  S.  vol.  XXX, 
p.  330.) 
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esperially  jirfjiidii^ed,  Ity  the  U'rrilile  f vil  of  alooliolistn,  has  lon>» 
rcniiiiiiiHl  iiiotT  iililit;iriaii  aiul  piTHuaded,  tlian  expi'riiiK'iit^l  and 
conKdent. 

Used  without  abuse,  ferinenU'd  beverages  agree  with  ali  thiiso 
who  find  in  too  fxmr  an  alimentation  only  an  insufficient  recui>era- 
tion  :  witli  the  adult  who  works  hard  and  is  badly  fed,  with  the 
convalescent  who  is  recovering,  witli  the  old  man  who  i.s  decaying, 
and  with  the  workman  and  sailor  wlio  have  nt*ed  of  warmth. 
Tiie  u.se  (jf  wine  and  beer  is  a  protection  against  the  abuse  of 
spirits.  But  generous  wine»s,  and  alcohol  it^self,  are  esijecially 
valuable  in  cold,  damp  and  tnaraby  countries.  Again  it  is  well  to 
know  the  danger  to  which  the  use  of  thei^e  liquors  which  we  arc 
often  tctnptwi  to  abuse,  exposes  us,  W'e  shall  revert  to  this 
important  jjoint  in  the  chapter  devoted  to  alcoholism  (p.  3U7). 


I 


Wl.NE. 

Vegetable  paheontology  ha«  established  that  the  vine  existinl 
already  in  .Asia,  Africa  and  .Siiutliern  Kurope  at  the  remote 
period  of  the  tertiary  age.  Man  found  it  there  in  the  wild  st^itc  ; 
he  ha.'»  collectetl,  cultivatetl  and  m<xlified  it,  he  has  produced 
iiinnnicrable  varieties  or  species  of  vines.  To-day  the  vine  covers 
a  tifti*enth  part  of  the  land  in  France.  It  employ»  a  sixth  of  the 
(topulation.  France  annually  gathei-s,  on  an  average,  5<'i.(1<l<),iKI(1 
bectolitrt's  of  wine.  Spread  over  a  population  of  yS.lKKl.lHXI  if 
all  the  French  wine  were  consumed  there,  there  wouid  be  132 
litres  (jcr  head  jier  annum,  or  302  centilitres  per  day.  In  re-ality, 
statist ies  showed  that,  in  the  towns,  the  consumption  of  wine  is 
38U  centilitre**,  or  a  little  more  than  a  third  of  a  litre,  i)cr  head  jwr 
day,  and  a  good  deal  less  in  tlie  countr}'. 

Thiise  figures  show  tliat  if  the  danger  of  alcoholism  exists  in 
France,  a«  everywhere  in  KurtijK',  it  is  due  not  to  the  con- 
sumption of  wine  but  to  its  very  sliglit  use,  the  t<'tidency  of  the 
workmen  for  some  yeai^s  l)eing  U^  replace  wine  and  beer,  wliich 
only  give  the  effecUs  more  slowly,  by  alcohol  in  its  natural  state, 
which  has  a  stronger  taste  and  which  soems  to  bring  lain  immediate 
comfort. 

Win'  is  the  result  of  the  alcoholic  fermentation  of  the  juico 
of  the  fre^jli  grape  arrived  at  maturity.  It  is  an  eminently 
eomjdex  litpiid,  varying  according  to  the  kind  of  vine,  origin, 
year  and  the  care  which  it  has  received,  but  always  containing  a 
set  of  principles  which  characterize  it.  These  are,  with  water 
which  forms  70  to  !M(  jM-r  cent,  of  it,  vinous  alcoliol  acc(unpanie<l 
by  a  small  iirojMtition  of  homtilngous  alcohols,  ])ropyIic,  bulylic 
and  espei'ially  amylic  ;  a  very  small  ijuanlity  of  ethers  with  a 
\'inous  or  aromatic  odour  ;  some  glycerine  ;  Boinetime»  a  little 
mannite,  inosit,  glucose  and  lévulose  ;  a  trace  of  aldehyde,  somo 
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petîtk  matters,  gums  and  dextriiis  ;  a  very  small  «(uantity  of 
fatty  and  .'itfuiininous  substancc-a  ;  some  at'ids  partly  free  and 
partly  comtiiiied  :  acctk-  acid,  projHonic  acid,  malic,  citric,  suc- 
cinic, Ijutyrie,  lactic  and  especially  tartaric,  the  last  in  the  form  of 
acid  tartrate  of  potash.  Wine  contains  besides,  80!uc  colouring, 
astringent  and  tantiic  substances,  most  often  in  the  form  of  ferric 
salts  ;  some  e,s8ences  with  an  odour  of  fruits  and  vanilla  ;  various 
«alts  in  which  prcdoniiuate  potash,  with  a  little  lime,  magii&sia 
and  alumin  ;  some  phosphates,  sulphates,  chlorides,  etc.,  and 
la-slty  some  ga.ses,  carbonic  acid  and  nitrogen. 

Of  all  the^e  bodies  water,  ordinary  alcohol,  colouring  mattera, 
tartar,  glycerine  and  sugar  (the  latter  in  the  case  of  sweet  wines, 
that  i-i  to  say  wines  which  have  not  completely  fermented)  are 
the  mast  important  by  reason  of  their  rôle  and  bulk.' 

The  weight  of  water  varies  in  ordinary  wines  (sweet  winc-a 
exceptetl)  fmm  718  to  935  gnus,  per  litre,  that  of  alcohol  from 
45  t«i  135  grni.s.,  that  of  glycerine  from  4  to  13  grms.,  that  of  col- 
ouring matters  from  OK  to  2  grms.  and  more  in  red  wines,  that  of 
^tartrates  from  1  to  3-75  grms.  The  whole  of  all  the  other  sub- 
stances— only  reaches  9  to  13  gnns.  per  litre.  It  is  the.se,  how- 
ever, which  distinguish  the  dilïcrent  growths,  which  communicate 
to  the  wines  their  bouquet,  vinous  (juality  and  sperial  taste.  The 
indehuite  variations  of  these  matters  and  their  combinations 
which  time  slowly  complete.*»,  make  of  some  of  these  wines  inimit- 
able beverages  of  an  exquisite  aroma  and  taste,  differing  with  each 
wine  and  each  growth. 

As  we  have  already  said,  wine  in  mixlerate  doses  is  a  re.stora- 
tive  aliment,  a  hygienic  drink,  a  nerve  exciter,  qualities  that 
it  owea  to  its  alcohol,  it.,s  bou(iuet,  to  the  etiscmhk  of  the  materials 
which  constitute  it, 

Winers  eoutnin  es]M'cially  alc<ihol  accomjjanied  by  etiiei-s, 
eiwenccs  and  fixed  substances.  The.se  last  remaiit  when  the.so 
liquid.s  are  distilled.  They  form  their  dry  extract,  the  weight  of 
which  varies  from  14  to  90  grms.  per  litre.  As  a  rule  it  is  not 
le.ss,  for  red  wines,  than  four  and  a  half  times  the  weight  of  alcohol 
corresponding  to  this  same  volume  of  liquid.  But  still  there  are 
some  wines  which  leave  only  10  to  12  grms.  of  dry  extract  and 
otiicrs  which  furnish  as  much  as  190  grms.  per  litre  ;  but  the  first 


'  By  ctiUHinK  to  ferment  100  kgs.  of  wliitc?  «ii^iir  with  tlie  leos  of 
wliitu  wines  of  Churent»,  Mil.  Cltmdon  anil  .Morin  huve  obtained  ."iO  legs. 
of  vinous  alcohol,  a  little  aldehyde,  I5S  grm.s.  of  isobutylenic  alrohol, 
3,1*20  jrmia.  of  plycorine,  'iO.'i  gnns.  of  acetic  acid,  452  grms.  of  succinic 
ttcid  and  207  (jrins.  of  oilit.  The  latter  were  formed  of  M.î  ijrnia.  of 
ortiiniiry  alcohol,  "2  çnns.  of  normal  pnipylinic  Alcohol,  I  prm.  of  iaobutylic 
aliHihol  and  50  (frms.  of  amylic  aleoliDl.  Soveral  of  these  products,  the  last 
in  particular,  are  poi.s<mous.  They  are  mixed  naturally  I'li  a  lerij  imaU 
proportion  with  ordinary  alcohol,  or  with  cognac  extracted  by  the  distillu- 
tioo  of  formeuted  liquids. 
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niorL»  i>fteii  come  from  mediot'i'c^  and  imperfectly  ripfiicd  grapes  ; 
tlie  others  are,  on  tlic  contrary,  swci'l  wiiuf  in  wliicli  the  sugar  of 
the  must  origimiUy  exceeded,-  before  fermentation,  the  weight 
of  200  to  220  grin-4.  por  litre  ;  or  else  these  are  wines  in  which  std- 
pkur  /((■(<(  been  put  in  which  the  sugar  has  been  kept  by  an  addition 
of  alcohols,  sulphurous  acid,  bisulphites,  etc.,  substances  which 
have  j>aralyzed  the  action  of  the  ferments.  In  general,  the  best 
reil  wines  <if  our  temperat-e  countries  (Burgundy,  Hordchii.s,  of 
the  South)  give  from  Hi  to  2()  gnns.  of  dry  extract  per  litre. 

Half  of  tliis  dry  residue  is  in;ide  up  of  glycerine,  tartar,  colouring 
matters  and  a  few  mineral  salts.  The  other  half  couij)rises  dex- 
trins,  sugars,  colouring  or  non-colouring  tannins,  ai'omatif'  prin- 
ciples, organic  acid  salts  (succinic,  citric,  malic,  tartaric),  jK'ctic 
matters  and  albuminoids,  and  finally  some  unknown  princijiles. 

Alcohols  enter  into  the  constitution  of  wines  to  the  extent  of 
45  to  132  thou.sandths  of  their  weight.  They  are  almo.st  solely 
represented  by  etbylic  alcohol.  Of  the  total  weight  of  these 
alcohols,  propylicr  iilcf)hi>l  forni'^  at  the  most  a  thousandtli  part, 
butylic  alcohol  five  thousandths,  amylic  alcohol  2-5  thousandths, 
but  these  proportions  may  be  very  variable. 

Wines,  which  like  Madeira,  Marsala  and  port  contiiin  more 
than  140  grni».  of  alcohol  jier  litre,  that  is  to  say  which  show  more 
than  17i)  degrees  j)er  cent,  in  the  alcobolmeter,  are  alcoholized 
wines.  Those  which  give  less  than  50  grins,  of  alcohol  to  the 
litre,  or  which  show  less  than  6-2  degrees  j)er  cent,  in  the  alcohol- 
meter,  are  wines  too  light,  generally  too  green  (that  is  to  say, 
coming  from  badly  ri[»encd  grapes)  or  else  wines  which  have  had 
water  or  sour  wine  mlded  to  them.  However,  some  good  winea 
of  the  South,  of  the  Cksntre,  of  Burgundy,  Bordelais,  Alsace  and 
Hungary  can  scarcely  show  7  to  8  in  the  alcobolmeter. 

We  have  not  to  describe  here  ethylic  alcohol  itself.  It  will 
suffice  that  in  the  form  of  absolute  alcoliol  it  forms  a  spirituous, 
inllauunablc  tiiptid  boiling  at  78-4^,  of  a  density  of  0-795  at  15", 
gradually  oxidizing  in  air,  csiMx-ially  under  the  action  of  porous 
bodies  or  certain  ferments,  and  gives  aldehyde  and  acetic  acid. 
We  know  that  it  produces  drunkenness  in  man  and  animals  when 
it  is  drunk  to  excess. 

Glycerine  was  discovered  in  wines  by  Pasteur.  Tliey  contain 
from  4  to  IS  grms.  per  litre;  even  as  much  as  17  gnns.  per  litre 
of  it  may  lie  found  in  certain  wines  of  Southern  countries.  This 
std)stance  may  be  accompanietl  by  niannitc  (wines  of  Boitlewux, 
Algeria),  glycols,  lévulose,  and  })erhaits  erythrite. 

All  these  principles  mixed  with  alcohol  and  succinic  acid, con- 
tribute towards  the  vinous  savour  of  the  liquid. 

In  the  sweet  wines,  or]t'i/«  de  liqueur,  in  those  called  while  mnts 
made  with  a  grape  ripened  on  a  screen  before  fermentation  (white 
wines  of   Bordeaux,    Rhenish   wine),  and  in  wines  made  fronx 
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dried  grapes,  some  lévulose  niav  still  be  found  in  a  very  sensilde 
quantity  (5<)  to  tW  grins,  and  more  por  litre)  mixed  or  not  witli 
llueose.    These  areas  many  nutritive  elements  wliicli  catuiot  be 
leglected. 

Sweet  wines,  wlietjier  tliey  come  from  grapes  origitially  very 
rich  in  sugar,  or  whct!ier  they  lm\-e  (jeen  sweetened  afterwards, 
like  ciiampagne,  or  whethei-  tiiey  arc  tlie  result  of  sulphured 
musts,  that  Ls  to  say  the  fernieiitatinn  uf  which  has  been  stopped 
before  the  sugar  luus  comiiletely  tlisapiK»ared,  by  the  addition  of 
an  antise|)tie  sueh  as  sulphurous  aeid  or  aleohol,  all  tliese  wines 
contain  glueose  and  lévulose  in  very  vanal)le  quantities,  being 
able  to  reaeb,  as  in  eertaiu  Malagas,  15()  grrns,  per  litre. 

The  organie  aeids,  partly  free  or  partly  eombined  with  mineral 
bases,  jiartly  etiierized  by  alcohols,  eoiitribute  to  (be  flavour 
and  bouquet  of  tlu^  wiues.  Tlie  most  abundant,  tartaric  acùd, 
Ls  united  almost  enUrely  lo  potassium  in  the  form  of  bitartrate 
of  iwtash  L^H'-KO".  The  acidity  which  tins  salt  brings,  varies  in 
wines  from  one  t<i  two-thirtLs  of  the  total  tixed  acidity,  which  is 
from  4  to  8  grins,  per  litre  (e.\pressed  in  SO'H-')  for  young  winea. 
When  they  become  old,  this  acidity  diminishes  and  falls  to  4 
grms.,  and  even  1-5  gnus,  in  the  good  French  wines. 

Succinic  acid  is  met  with  in  all  wines.  In  tbo.se  from  France, 
wc  Hnd  froit»  0-9  grms.  to  1-5  grms.  per  litre  witii  a  little  malic 
acid  and  perhaps  citric  sK'id. 

Lastly,  the  red  wines  may  contain  as  much  as  2  gnus.  jK-r  litre 
of  œnotainiic  acid  ;  the  white,  only  a  trace.  It  is  a  sjjecial 
tannin  wbicb  contributes  to  the  preservation  of  wine.  It  gives 
with  ferric  salts  a  dark  green  precipitate  soluble  in  the  gastric 
juice. 

Amongst  tlie  volatile  acids,  we  find  in  wines  scarcely  auy  (tM.IO 
gnns.  to  U-2W  grms.  ])er  litre)  acetic  acid. with  a  trace  of  pnipiunic, 
butyric  and  valeric  acids  (Ordonneau,  Wiuckler). 

The  bouquet  of  wines  is  only  due  in  part  to  the  whole  ftf 
the  ethers  .slowly  formed  by  the  union  of  the  alcoholu  with  thi' 
remaining  free  acids  of  the  feruientetl  liquid. 

M.  Berthelot  by  drying  wines  with  oixlinary  ether  in  a  non-oxi- 
dizing atmosphere,  has  e.vtraeted  from  tbem  the  perfume.  Its 
weight  rose  to  about  a  thousandth  pail  of  (bat  of  the  liquid.  Of 
a  fragrant  odourfor  famous  wines,  this  perfume  is  formed  of  amylic 
alcohol,  of  an  e,s.sential  oil  in  part  mixed  with  true  ethers,  and  a 
neutral  princi])le  ajiix-aring  to  belong  to  a  grouj)  of  very  oxygen- 
ated aldehydes  and  forming  the  true  bouquet  essence.  We  know 
to-day  that  the  materials  which  thus  co-operate  to  give  wines 
their  very  s{>e<;ial  aroma,  are  especially  secreted  by  yeasts,  the 
varieties  of  wiiicb  differ  aeenrdi  ng  to  the  crus  and  \Tne8. 

I  have  shown  that  the  colouring  substances  of  the  red  wines 
are  not,  as  was  formerly  tbouglit,  one  and  the  same  material — 

289  U 


DIET  AND  DIETETICS 

amoline — but  tliat  tlu-y  dill'cr  witli  each  variety  of  vino.  How-  ' 
ever  tliny  all  l)flciii<,'  to  tlic  suiiu^  family  of  complex  taniiiiis  cliar- 
acterized  by  their  divisions,  under  the  iiiHufiiceof  ini'ltiiiji  potash, 
into  plilorogluciue  and  euHeic  or  liydr<)prottH.'atecliic  acidii  and 
a  derivation  of  them,  generally'  acrylic.  These  red  pigments 
are  substances  with  an  astrigent  ta.ste,  of  an  extreme  oxidahility 
in  the  presence  of  air  and  alkalies,  colouring  lead  acetat«  violet, 
blue  or  dark  green. 

The  following  is  tlie  composition  that  1  have  found  for  a  few 
of  them  : — 


Kor  Uatnuy 

.      f-i'H^Oi" 

For  Orutaclit     . 

.     COH^OW 

„     Canijnim 

.     C-'H^'O'" 

„     Aratnon 

.     U*^H>80i» 

etc. 

etc. 

There  are  idso  nitnigciioiis  matters  in  them,  the  amidogen 
NH".  partially  rcjilaciiig  there  the  hydroxyl  OH. 

The  suits  with  mineral  acids  contained  in  wines  are  the  phos- 
phates of  potassium,  lime,  iiiagnesia  and  of  iron,  chloride  of 
potassium,  etc  The  sulphuric  acid  of  the  natural  8ulphat<is 
varies  in  wine  from  0-  IU9  to  0-3t(8  grms.  per  litre  ;  the  phosphoric 
acid  from  (M5  grms.  to  0-5()  grms.  ;  iron  from  0(Xt8  grms.  to  0050 
grms.  per  litre.  Wo  see  that  wine  ia  not  a  negUgible  source  of 
iron  for  the  organism. 

To  sum  up,  a  litre  of  average  wine  containt)  the  following  pro- 
j^Mirtions  t>f  the  principal  materials  fit  to  provide  us  with  energy 
by  their  combustion  : — 


Averii». 

calôrta. 

Alcohol 

CSIyofrinn 

KtMluc-iri)!  HiiKam,  tniumite,  glycol    . 

Oiiiii,  di'xtriji,  etc 

Crouni  of  tartar 

80  grma. 
«     .. 
1-5  ., 
10  „ 
20,. 

25-8 
00 
4-2 
4-1 

000 

The  combustion  of  the  organic  principles  of  a  litre  of  average 
wine  corresponds  then  to  about  (300  Calories. 

Now  I  will  give  you  some  average  analyses  of  the  most  ortlinary 
wines.  In  the  following  table  alcohol  is  indicat<x{  in  pciventAge 
degrees,  which,  nudtiplied  by  eight,  would  give  in  grauiniea  the 
weight  of  this  principle  jkt  Utre. 


)  K«olconiog  tlwt  four- fifths  alone  of  the  alcohol  aro  utilized. 
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1 

m 

^^H 

■ 

^^^M 

f^^^B 

^^^^^                                    WINE 

4 

^^"            Composition  (Relatino  to  the  Litre)  or  DirrERENX  Frbnoh  and           ^^| 

FoBBioN  Wines. 

H 

Rsdue-       ^M 

Aloobbl 

In 
Ccnteal- 

mal 
dagnw. 

Dry 

Total 
aehUty 

matter          ^^1 

Kxinct 

flly- 

Tar- 

«X- 

AmIi. 

rt-acljug         ^^M 

at 

ccrino. 

tar. 

prDNied 

with             ^H 

100* 

in 
80«H>. 

Tniiii-           ^H 
nier's           ^H 

grnis. 

^M 

emiB. 

gratis. 

grms. 

1 

EMI  Biircuiidy.     Average 

ni° 

So-58 

— 

2-59 

4-53 

1-83 

^1 

Ijf  "  KCaiui  vriin  " 

^H 

Cortonu 

11'3 

23-8 

— 

3-76 

— 

1-92 

■ 

Onliimry  red  Iltirj;im<Jy  ' 

9H 

18-y 

«0 

3-00 

5-24 

1-93 

1-32       H 

Will  to  HiirKunily  (nviiraRe) 

9-02 

17-2 

— 

— 

718 

— 

^^Ê 

11<«1  Borilertux  (iiverapo  of 

10-4 

20-3 

— 

2-09 

3-93 

2-31 

^^Ê 

"  KTUiKl-i  cnia  ")' 

^^M 

Ordinnry     red     Bordeaux 

10-3 

22-08 

7-3 

1-57 

4-3 

2-33 

■ 

(iiveraijp) 

^H 

\Vliitt<  Bordeaux  (Saiitemo) 

10-4 

16-0 

— 

— 

— 

— 

3-6          ■ 

^f«^o<■  (Cîrnvtw) 

ii-n 

230 



3-06 

4-45 

2-47 

1-60        ■ 

ll«xj  wirieH  of  Narboiino    . 

110 

18-8 



1-80 

4-2 

3-20 

0-95         ^1 

Willi»  of  Amnion  of  Honiiilt 

7-8 

170 



2-03 

5-10 

2-02 

^H 

He<l  wiiifK  of  (lore  . 

100 

21-4 



1-08 

3-09 

1-19 

^^ 

Hod  winoH  of  Al>;<»riu    . 

11  » 

21-5 



MO 

4-51 

2.(10 

0-70             1 

Red     Ittilitui    wiiioa    (Ma- 

11-23 

1605 

7-94 

— 

9-0 

1-20 

1-79        ^ 

rengo)  ^ 

^H 

Red      wine     of     TuBC'uny 

U-2 

13-9 

8-78 

— 

0-56 

1-82 

^M 

(avor«(»e) 

' 

LiKTynui  Cliristi   {i>ld    re<1 

14-95 

106-9 

12-1 

— 

«-71 

4-95 

tlli-l3               J 

wine) 

■ 

Muscat     uf     Asli     (white. 

13-73 

16-06 

7-94 

— 

»-U 

1-20 

■ 

two  yeurs) 

^ 

Ordiimry  rtxi  Spunixli  wines 

14-20 

23-1 

^^ 

1-08 



2-00 

2-10              J 

Average  red  Rhenisli  wiiioK 

11-50 

27-0 





70 

— 

409        ^ 

Avcruiije  red  wiiuw  of  AlsiM'e 

11-14 

21-33 





3-30 

2-95 

0-49        H 

AvoruBO    white     wines    of 

10-22 

l'J-54 





3-30 

2-21 

0-87        ■ 

AlsiMf 

■ 

HiinKariiin     wliilo     wines 

10-25 

26-30 

8-80 



202 

1-80 

0-ao     ■ 

(Fehextimpkon) 

■ 

Hiingnriun  wine  (Tokiiy)  . 

12-00 

72-00 

9-0  « 

— 

7-02 

3-00 

■ 

Red  wine  of  Corinth(Oroeee] 

14-84 

41-70 

8-86 

— 

4-67 

2-32 

3-84       H 

Wines,  white  or  red,  arc  slowly  modified.     ' 

rtie  effe(!t  of  their       ^| 

agi'iiif;  1'onyi.sUi  :  l.st,  in  the  disapjjcaranoe  of  a 

wrt  of  the  fixed  or       ^M 

volatile  aridswliicli,  uniting  witli  the  akoliol,  j> 

rod  lice  srinie  fresh       ^| 

ethers  accentuating  and  at  the  same  time  inipr 

Living  the  bouquet       ^| 

and    taste    of    these    liquids  ;    2nd,    in    the 

precipitation,    by       ^M 

'  Analyses  of  twelve  authentic  Biirgundy  wines  fro 

in  two  to  four  years       ^H 

old,  by  Ch.  Girard. 

^ 

*  Average  of  twenty -one  "  grand  crus  "  red  Bord 

eaux.     Analyses  by 

the  some. 

>  Analysis  of  Faiisto  SeetiiiL 

*  Thin  wino  contained  61  grius.  of  sugar  per  litre,  in 

addition.                                  i 

291 

m 

DIET  AND  DIETETICS 


oxidation  or  other  successive  nioditicatioiiH,  of  colouring  matters 
and  tannins  which  leave  a  sedinient  in  the  form  of  k'«s.  Old  wine 
is  more  perfumed,  lighter,  less  alcoholic,  less  charged  with 
extract,  and  less  intoxicating  than  new  wine. 

Drt{  wines  are  those  hi  wliich  tlie  Hugar  luis  almost  entirely 
disapfK'ared.  They  give  in  the  mouth  a  warm  and  alcoholic 
impres-sion. 

in  nurd  wine»,  on  the  cotitnuy.  the  sugar  ivmain.s  and  it»s 
sweetness  blends  with  the  vinous  and  i)crfunied  Havour  of  the 
drink.  These  wines,  coming  usually  fiom  very  rij»  and  sweet 
grapes,  may  reach,  either  naturally  or  hy  the  addition  of  alcohol 
at  tlie  moment  of  fermentation,  the  standard  of  17  Ui  18  degrees 
jier  cent.  îSevei'nl  of  (hese  are  also  obtained  by  adding  to  some 
fermented  and  aU-olnilized  wines  a  certain  ipiantity  of  must  of 
grajH),  fresh  or  cooked.  Malaga,  Muscat,  Port,  Madeii'a,  Sherry, 
are  sweet  wines. 

Spftrkliuij  winrs  are  tliose  wliicli,  such  as  the  hlamiuette  of 
Limouse,  the  wines  of  Asti,  t'hampagne  and  Saumur,  contain  at 
the  same  time  a  certain  quantity  of  sugar  and  a  quantity  of  car- 
bonic gas  sufficiently  abundant  to  produce,  when  the  bottle  is 
opened,  a  .sparkling  froth  which  gives  to  these  wines  the  piijuant 
taste  of  carbonic  gas  due.  gciu'rally,  to  the  fermentation  which 
has  continued  after  the  liquid  has  been  bottled. 

VVe  call  some  vinous  liquids  "  jtitpjef  les,"  tlio.se  which  are  derive*! 
from  methixlical  mixing  with  a  <juantity  of  water,  the  fresh  skins  of 
grajies  from  wliirli  the  foreruimingH  have  already  been  extract^.-d. 
These  inferior  wities  arc  niade  on  a  \ast  Kcatc,  either  for  the  cur- 
rent domestic  newls,  or  with  the  object  of  adulterating  genuine 
wines.  The  bouquet  of  bad  wines  is  acidulous  and  rather  agree- 
able when  they  are  well  made.     Hcr(<  are  two  analyses  of  them  : — 


Aleohol  (in  rontoamnl  degree») 
Exirutt  at   100       ...      . 
lUnlucing    sugar    .... 

Tiirtiu- 

Free  turttiric  acid  .... 

A«h         

Total  acidity  in  80*H»    .      . 


Uferiur  Wluo*  nude 

Inlsrior  WIum  mitde 

ol  till'  niaiiluuin  n{ 

of  Uis  roiduum  o( 

average  Wluv  of 

Waic  «r  KniuulUnn 

Narbiiauo. 

(Ciroiuch  and  CangniBl. 

5-9" 

«•1° 

17-9  grma. 

lUOgmuk 

Traces 

Troooa 

3- SU  grms. 

3-30  gnn». 

0-76 

t05 

4«8' 

4-94» 

407 

4-28 

The  liquids  which  arc  obtained  by  adding  to  the  rwiidnnin  ' 
separated  from  the  wine  by  means  of  a  first  pressing,  a  certain 

'  Tliia  inferior  wine  corresponded  to  '2'7R  of  SO*H'  per  litre. 

3  This  inferior  wine  corretipondod  to  1-70  of  SO*U*  per  litro. 
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quantity  of  tepid  sugared  water,  thon  submitting  the  whole 
afresh  to  fermentatiuii,  we  luime  smjared  whien.  tjrajK-sk-in  wities, 
iWMM  ()/  Ifie  second  or  third  ferTneiU,  procfjis  winv^,  jictioliscs 
witie-t.  The  beverages  thiiu  obtained  are  agreeable  and  jilcolwlic 
and  contain  tartar  in  sufîioient  quantity,  but  they  have 
neitlter  llie  perfume,  eolour  nor  body  of  tlie  wiiu-.s  of  the  iii-st 
pressing.  Tiieir  extract,  vinou.s  quality,  their  iU'idity  and  tannin 
are  lesK  thim  in  wines  properly  su  ealled.  Hei-e  is  a  table  of  the 
compfwition  cif  three  of  these  wines  rniulefrotn  the  skins  of  grapea 
compared  with  the  corresponding  wiiiea  : — 


Qimptn- 

Aleohnl. 

ExUsct 

Id  vacuo. 

Tuinin. 

Tartar. 

UVB 

Color»- 

tloa. 

/Wino  of  vintoce 

124 

29-80 

3-62 

2-40 

100-0 

Haut-Môdœ'"''"'^  '^^'"'-' 

110 

18-13 

1-48 

1-98 

23-6 

1      redponuuig 

V     ri'siduuii» 

Wine  of  viiitagn 
Wino    of    cor- 

100 

24-10 

2-73 

2-68 

100-0 

lot 

17-40 

0-41 

1-77 

17-5 

Burgunily 

1      riispoiiding 
I     riL>Hi(liuiin 

\\iiii><>f  vinttipo 

9-5 

25-20 

2-8fl 

2-41 

lOO-O 

Inéro 

Wine»    of    eor- 
roHpontling 
r<imiliirini 

9-1 

16-70 

1-20 

1-89 

51-5 

Sonic  inferior  wines  or  snnill  wines  called  dry  grape  wiiiM  which 
are  to-day  rather  generally  consumed,  aie  made  from  dnjijrapea, 
especially  those  which  come  to  us  friiin  Greece,  Spain,  Turkey 
ami  Asia  Minor.  The  dry  fruit  is  jmrlially  pounded  and  digestwl  for 
several  days  with  warm  water,  anil  then  submitted  to  fermentation. 
1W(  kgs.  of  dry  grape  of  good  quality  can  be  made  to  give  by  this 
means  about  II  hectolitres  of  a  liquid  showing  7  per  cent,  alcohol. 
These  ji-seudo-wines  are,  as  a  iiile,  distinguished  from  ordinary 
wines  by  their  richnes.s  in  sugar  and  gums,  and  by  their  feeble 
pro|K>rtion  of  tartar  and  extract.  They  are  lacking  in  body  and 
jjerfume. 

A  propos  of  ivd  wine.s  it  is  again  neces.sary  to  point  out  the 
rather  general  piaetii-e,  immemorial  in  the  South  of  France,  which 
consists  of  plastering  the  vintage  in  order  to  give  tlie  wine  more 
colour,  vivacity  and  bo<iy.  In  rainy  and  hot  years,  the  principal 
obj(^'t  of  ]>liustering  is  to  purify,  to  precipitate  the  albuminoid 
find  microbes — in  hrief  to  preserve  them.  Hut  this  addition  of 
plaster  to  the  vintage  has  the  effect  of  introducing  int-o  the  wine 
a  corresponding  quantity,  not  of  sulpliate  of  lime,  but  of  acid 
sulphate  of  pota-ssium  and  free  tartaric  acid.  It  i.s  certain  that 
thesuljibateof  jiotassium  which  forms  in  these  wines,  is  unpleasant 
to  many  stoma<.-lis,  and  the  .Academy  of  Medicine  ia  Paris,  as  well 
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as  the  State,  for  the  benefit  of  all  interests,  especially  those  of 
public  hygiene,  have  a  fixed  maximum  of  plastering  not  exceeding 
2  grms.  at  the  most  of  potassium  sulphate  per  Utre  of  wine.  Iji 
this  dose,  this  salt  is  most  often  inoffensive.  As  a  proof  of  this  we 
may  note  the  state  of  the  southern  populations,  French,  Spanish  or 
Italian  who  have  used  these  wines,  spoken  of  as  plastered,  con- 
stantly for  centuries.  But  in  exaggerated  doses,  from  4  to  7  grms. 
per  litre,  as  was  formerly  employed  in  plastering,  this  practice 
has  a  dangerous  influence  on  the  health  and  comunicates  besides 
a  bitter  and  hard  taste  to  the  wine  which  lowers  its  quality. 
The  plastered  wines  lose  about  half  of  their  natural  phosphates. 
The  non-plastered,  on  the  contrary,  gain  in  quality  and  fineness, 
if  not  in  colour.  It  is  necessary  to  be  able  to  recognize  that  the 
antiseptic  precautions  appUed  to  the  grape,  to  the  cellar  and  the 
casks,  allow  us  to-day  to  do  almost  without  plastering,  even  in 
the  South  of  Europe  and  also  in  Africa. 

'  Bibasic  phosphate  of  lime  added  to  the  vintage,  exercises  on 
the  wine  the  effects  of  clarification  and  preservation  which  are 
obtained  with  plaster  without  its  inconveniences  (Hugounenq). 
Phosphating  is  then  preferable  to  plastering,  at  least  from  the 
hygienic  point  of  view. 
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EXT  to  \nnc  the  most  general  alcoholic  beverages  are  cider, 
])erry,  and  above  all,  beer. 


Cider— Perry. 

Cider. — (."ider  Ls  the  fermeiitod  juice  of  tlio  apple  ;  perrj',  that 
of  the  pear.  These  twn  hquids  appear  to  have  been  known  from 
time  iiiHtjernariul  in  KiiroiH^,  where  apjile  and  )X'ar  treea  are  abori- 
ginal. Ah  curly  as  Cliarleriiagnu  we  find,tliat  in  his  Capitularies, 
that  jiritu'e  charges  the  adiniin'strators  of  his  domains  to  engage 
men  ithle  Ut  make  cider  or  [lommé  (pomarium),  men  whom  lie 
calLs  sinriilorfs.'  Cider,  whii'h  used  to  l)c  made  in  most  of  the 
proviiue.s  of  France,  gradually  disapix-ai-ed  whero\er  they  suc- 
ceeded in  cultivating  the  vine.  It  was  only  towards  the  thii  tcenth 
century  that  it  l)ccame  the  habitual  drink  of  the  Normans 
and  then  of  the  Bretons.  However,  it  wna  made,  and  Ls  still 
made,  in  small  f|uantitit^  in  Maine,  Gascony,  Navarre,  as  well  as 
in  Kngland  and  in  the  North  of  Italy. 

In  France  the  animal  prcKliictiim  of  cider,  wliich  Ijeforc  188<) 
did  not  exceed  10, (MM», (MM)  licctolitrtw,  rem-liefl  an  average  of 
I4.(MMt,(NM»  hectolitres  during.tlic  twenty  years  1879  to  1899. 
Noiinandy  and  Brittany  consume  on  an  average,  212  litres  of 
cider  i)er  man  per  year.  The  consumption  of  }ierry  doe«  not 
rem'h  a  tenth  of  this  figure. 

The  cidrr  apidcs  aiv  not  generally  edible.  They  are  dividefl 
into  thriH;  categories:  — 

Sour  npiÀen  which  give  an  acid  juice,  clear,  light  and  liable  to 
turn  black. 


'  Fron<  hmen  in  old  daya  wrotn  êidre  and  not  eidre.  Thia  word  comes 
from  tho  Oreok  ffi'x'/"»  whirli  is  it«elf  derived  from  u  Hel>n«w  t<<nn  which 
fii||(i<iii(>8  All  intn^eicnlittq  ilrink. 
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Sweet  apples,  less  rich  in  juice,  which  yield  a  luscious  oxtraot, 
and  a  cider  which  is  very  agreeabh^  hut  whiih  tends  to  l)ccome 
80ur. 

Bitter  or  rotuj/i  upt>lfs  which  givt»  a  goncixjus  cider,  coloured, 
having  hody  and  suitable  for  keeping. 

The  best  ciders  are  made  by  mixing  the  two  hvst  varieties. 
Sometimes  pears  are  added  In  (he  extent  of  one-fifth  to  give  the 
cider  more  homiiiel. 

Tlie  eider  ajjjjie  when  (juite  ripe  is  jwunded  nieciianically,  ami 
20  jier  cent,  of  water  are  added  to  it.  After  some  hours  it  Ls  suh- 
mitt«l  to  [ire.ssure.  1  ,(XM)  kgs.  of  ajiples  thus  yieiil  51X1  kgs.  of  juice. 
This  residuum  is  afterwards  mixed  with  15t>  to  2lK)  litres  of  water 
and  gives  another  250  litres  which  brings  the  (juantity  of  must 
corresponding  to  1  ,(MK)  kgs.  of  ap|iles  u[)  to  'tH>  litres.'  This  juice 
is  left  to  ferment  either  in  casks  or  tuhs,  and  afU^r  four  or  tive  days 
(the  cellar  being  at  a  temperature  which  shouhl  not  be  less 
than  12'^  and  not  e.xceed  28'),  it  is  decanted  into  small  sulphured 
casks,  tlie  bung  of  which  is  only  closed  when  the  li<{uid  has  a 
density  of  not  uior«  than  ltl22.  or  3"  Beaumé.  Tlie  cider  is  drunk 
after  it  has  [tassed  through  tlie  winter  and  lias  l>een  clarified, 
when  the  slow  fermentation  i-i  ended,  and  when  its  flavour  is 
develo])ed. 

If  we  wish  to  obtain  sweet  and  sparkling  ciders,  the  ferment- 
ation is  stop(M'fl  when  the  llipiid  has  otdy  the  degree  of  sweet- 
ness that  is  desired  {or  eviMi  a  little  more)  ;  from  8  to  10  grms. 
of  hisniidiatc  of  pota.ssiintr  jmt  hectolilie  are  atttltnl  to  the  liquid 
and  it  is  dccant^xl  into  a  small  sulphured  cask.  Aft^'r  the 
winter,  this  «'larified  eider  Ls  b))ttled  ;  it  remains  sweet  and  intime 
becomo-i  sparkling. 

Cider  is,  as  we  see,  a  mi  ire  or  less  artificial  drink.  Looking  to  the 
fruit  whieli  has  furnished  it  and  the  suhsci|uent  preparations 
which  it  has  uiulcrgone,  it  presents  a  very  dilterent  composition. 
Here  is  tlie  composition  jht  litre  of  some  gmid  ciders  according 
to  tiie  Laboratoire  munkii>al  and  M.  X.  Roques  : — 


I  In  bod  y(>Ai°8  tlie  water  nUdod  to  cider  ought  to  l>o  diminialied  l>y  half. 
If  we  wiali  tlio  uider  to  liuve  u  riclmesti  of  alnoliol  and  tu  loM-p,  we  tnuat 
add  t<j  tho  must  u  certain  propjrtiun  of  sugar.  We  rtifkun,  that  Ut  roiai» 
tho  uli'olinlir  Ntiuidurd  I  \n'T  (.-«lit.  ikftor  funuontatiou,  we  ought  to  add 
I,8()U  grmri.  of  auKiir  per  litictolitrx  of  must,  and  in  addition  100  to  150 
gniia.  of  tartaric  ariil  por  1(H)  Jitri>s  of  water. 
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English  ciders  rcacli  a  utaiulurd  of  about  4"8°  in  the  alcohol- 
tuuter,  those  of  Jersey  4°,  those  of  Norinaudy  4"6'^  to  3"5'^.  The 
standards  of  5'^  to  6°  are  suitable  for  keeping  ciders. 

The  amount  of  sugar  in  the  juice  of  the  apple  being,  on  an 
average,  120  gnus,  per  litre,  the  cider  which  comes  from  it  should 
show  (3'8  in  thi'  alcohohneter  ;   this  result  i.s  very  rarely  attained. 

Tlie  tannin  of  cider  is,  like  alcohol,  a  preserving  principle, 
Ijut  if  it  in  too  almiictant.  the  eider  is  rough  and  bitter. 

Tiie  acidity  of  cider  is  due  especially  to  malic  acid  with  which 
are  associated  traces  of  tartaric  acid.  The  i>ear  being  in  general 
more  acid  and  more  a-stringerit  than  the  api>lc,  wo  understand  the 
utility  of  the  pear  in  making  good  eider,  but  only  a  small  pro- 
portion of  it  should  be  added. 

The  pectin  or  mucilaginou.s  principle,  form.s  a  rather  notable 
part  of  the  extract.  It  gives  body  to  the  cider,  which  contains 
from  5  to  10  grms.  per  litre  of  it. 

The  colouring  matter  of  cider  is  not  well  understood.  Its  per- 
fume belongs  to  an  essential  oil  partly  formed  of  volatile  ethers. 

If  badly  cared  for,  cider  acidifies  or  turns  thick  and  ropy. 
This  last  fault  can  be  remedied  by  adding  at  the  same  time  tar- 
t-uric acid,  taiuiin  and  alcohol  (500  cc.  per  hectolitre).  In  France 
they  say  that  cider  is  "  killed  "  when  its  light  colour  turn»  green 
or  blackish.  Tliis  is  sometimes  remedied  by  adding  to  the  liquid 
40  grnw.  of  tartaric  acid  per  hectolitre  and  a  little  taimin. 

Cider  is  an  excellent  drink  in  which  alcohol  exist»  in  an  agree- 
able antl  diluted  form.  Neverthelo8.H,  for  the  worker  who  is 
grt^^atly  fatigued,  it  is  not  a.s  gixjd  iis  wine,  but  it  i»  as  good  and 
Iwtter  than  the  latter  a,i  a  refre«liing  liquid  when  it  is  mi.\ed  with 
water  and  u.scd  moderately.  Cither,  however,  is  a  colil  drink  ; 
therefore  like  the  Ix^er-drinker,  the  cider-drinker  accompanies 
his  meal,  if  he  can,  with  a  «mull  gla.'^s  of  brandy.  It  is  there  that 
the  danger  lies,  tiie  abuse  of  alcohol  under  the  form  of  strong 
licpmr  very  often  growing  little  by  little. 

<"ider  agrees  with  jjlethoric.  arthritic  and  gouty  people. 
lU'ctirtling  to  the  evidence  of  G'arrod,  provided  that  these  invalids 
arc  not  at  the  same  time  lymphatic  or  sutfering  from  cardiac 
affection.  It  owes  these  anti-gouty  properties  to  its  acid  malates 
which  excite  renal  activity  and  alkali'/te  the  bUxxl. 

Badly  fcrrnentetl  cider,  thick,  acid,  viscous  and  ropy,  as  it  is 
often  drawn  from  casks  into  which  air  and  fungi  p<>netrate, 
is  a  bad  drink,  .sometimes  harmful  by  rea.son  of  the  frt^e  a<'ids  and 
microbes  which  it  contains. 

Perry. — Nearly  all  that  we  have  just  said  of  cider  applies  to 
[H?rry.  It  should  be  made  with  spec-ial  pears,  quite  t\\h)  (mix- 
tures of  sweet  and  sour  varieties),  brewed  at  the  moment  when 
their  pulp  yields  to  the  pressure  of  the  finger.  Pears  being  a 
littlâ  ietjs  rich  in  sugar  than  apples,  their  must  ia  obt.ained  bv 
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adding  to  the  pressed  residuum  only  ono-sixth  of  water.  The  fer- 
mentation ended,  the  ii()iiid  is  clarified  and  can  be  put  into  «vsks  or 
bottles.  The  taste  of  |K>rry  is  excellent.  When  well  mtvde,  it 
very  much  resembles  light  champagne.  But,  the  iivferiority  of 
perry  to  cider  Ls  due  le,s.s  to  its  greater  acidity,  than  to  a  special 
exciting  action  which  it  exercises  on  the  nerves  and  braui,  an 
a<.^tion  which  appears  to  lie  due  to  the  exaggerated  (|uantity  of 
amylic  ethers  wliic^h  it  contains. 

Here  is  an  average  analysis  after  Behrend  : — 


Per  litre. 
.\leol)i)l  (in  JugiHMH) 
Extnirt  dry  ttt   100° 
Sugar . 
Malic  acid 
Acetic  lu'id  . 
Aah      . 
Density 


6-9' 
51  fl 
28 

504 

0  71 
43 

1  Oil 


grniB. 


Total  ti.35 


Rker 


Beer  is  the  result  of  the  fermentation  of  the  grains  of  cereals, 
saccharified  by  malt  with  the  additiim  of  hops,  and  subiniUed 
to  the  action  of  yeast  which  cliiingc.s  the  sugar  into  alcohitl. 

It  i.^  the  iK'verage  of  the  countne.s  in  which  the  vine  or  apple 
does  not  grow  well.  It  was  known  t^i  the  Egypliaiis,  the  Aryan 
people,  (Jreeks,  tJauls  and  (jcrtnaiis.  To-day,  in  Europe  alune, 
more  than  I28.(MHMKX)  hectolitres  are  consumed  [K'r  annum,  of 
which  36.(MKI.(KH>  arc  cf>risumed  in  Kiighuid,  24,(KNt.(MHI  in  (..'er- 
many  and  S>,IHK).0O0  in  l-'i'atice. 

Generally  the  first  material  of  beer  is  barley  grain  ;  but  all 
grains  rich  in  starch  are  susceptible  of  saechnrification  and  can 
produce  Ijeer  ;  barley  is  pit-ferable  for  reasons  of  economj-  and 
ease  of  manufacture.  Rice  and  maize  have  also  been  much 
used  for  some  years.  Oats  and  rye  yield  a  beer  which  clarifies 
badly  and  turns  acid. 

The  mamjfwîture  of  beer  involves  four  successive  operations  : 
malting,  brewing,  hopping  and  fermentation. 

Matliwj  consists  of  transforming  the  grain  into  malt,  that  is 
to  say  into  a  product  in  which  tlie  starch  is  to  a  large  degree 
changeil  into  de.vtrin  and  sugar  of  malt  or  maltose.  To  effect 
this,  the  barley  Ls  moderately  wetted  and  then  spread  in  granaries 
warmed  fii'st  to  IH^  and  then  to  30'^  and  34°.  There  it  slowly 
gerniiiiatcs  and  at  the  end  of  seven  or  eight  days  the  geitnitule 
having  rca<'lied  the  length  of  twothiids  of  the  grain,  the  germina- 
tion isstopjH^d  by  aeration  and  cooling,  then  liy  drying  the  whole 
in  malt-kilos,  rooms  with  j»erforat*d  lloors,  when  the  grain  is  grad- 
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imlly  raised  to  an  increasing  temperature  of  30°  to  35°,  then  to 
00'."  80°  and  beyond. 

During  its  germination,  a  diastase  is  developed  in  llie  grain 
wlucli,  acting  on  tlie  stareli.  transforiu.s  it  almost  entirely 
into  dextrin  and  iniiltose,  both  solulite  in  water.  1  >i'.s.Hii'atioa 
has  the  eiïect  of  completing  th'ia  action  and  afterwards  of  allow- 
ing the  genu,  which  would  give  a  bad  ta.ste  \u  the  be»^r.  to 
be  separated  by  means  of  s]x;cial  mills.  A  malt  easy  to  keep 
and  i-eady  for  the  brewh()Uso  is  then  obtained. 

When  it  is  deairwl  ttj  transform  it  into  beer,  it  i.s  ground  and 
Ruhmitted  Ut  brewing.  In  tlii.s  seeond  o]«?ration  the  malt  is 
maceraU'<l  witli  watei'  at  fill'.  The  wati^r  dissolves  the  fernu'nts 
of  t!ie  malt,  diiiMiises  and  invertincs,  Ijringiug  tiiem  into  close  con- 
tact with  the  starch,  de.vtrin  autl  maltose.  The  ferments  change 
the.se  alnu>st  wholly  into  glucose  directly  fermentahle  and  which 
di.ssolve<  in  the  liijuid. 

At  last,  the  latt<M'  contains  nothing  more  than  ««une  glucose, 
a  little  dextrin  and  .some  nitrogenous  soluble  .substance.s  origin- 
ating from  the  grain,  the  alhumituiid  matt^era  of  which  have 
been  peptonized  in  a  small  projKirtion  and  transfoi'med  into 
ditfcrent  amidi<s.  This  must  Ls  then  raisixl  to  boiling  point  and 
from  (iOII  grms.  to  I  kg.  i»f  hops  jx-r  liectolitre  an.'  addetl.  The 
object  of  this  is  to  aromatize  the  liiiuid  and  to  make  it  keep 
tjetfer.  The  hops  act  chiefly  hy  means  <if  their  hitter  priiicijile, 
tupiiliii.  a  yellowish  secretion  accumulated  sit  I  lie  ha.se  of  its 
bracts.  Their  tarmiii,  by  preeijiitatiug  a  part  of  the  albu- 
minoitls,  makes  the  beer  also  cleari>r  and  less  changeable. 

After  hopping,  tlie  rajiidly  cooled  must  is  submitted  to  fennen- 
tatitJti.  The  latter  can  1j<'  carried  out  either  at  a  temiK-ratui-e  of 
l.'i"  to  3<r  {hi'jh  IcniunUtfion).  or  at  about  4"  to  5  '  (l<iw  jervun- 
talion).     Very  dilTerent  beew  are  obtained  by  these  two  methods. 

In  hi<jh  fermcntnlinn  the  must  is  put  to  ferment  at  about  lU^, 
witli  the  frv.sh  yca.st  resulting  from  a  previou.s  high  fermen- 
tation.' The  splitting  up  of  the  sugars  Ijegins  rapidly  :  they  are 
transformed  into  alcoiiol  and  carbonic  acid.  This  gas  is  dissolved 
in  the  liijuid  and  is  partly  -set  free,  at  the  same  time  that  the 
yeast  feeds  and  re[)n winces  it.self.  At  the  end  of  some  hours  for 
small  Iwers,  and  after  two  or  three  days  for  keeping  beers,  the 
fermentation  is  stopjx'd. 

In  Imo  firinentnliun  the  must  is  leavened  at  a  temix-rature  of 

5'"'  to  fi'  only,  with  some  low  yeast,  a  variety  of  yea-st  with  ellip- 

Dida!  grains,  and  the  litjuid  is  kept  in  ctKjled  cellai-s.     The  yeast 

lIU  to  the  Ixjttom  of  the  vats  and  tiie  fermentation  goes  on 

alowly.     After  eight  to  let»  days  the  lieer  is  made.     If  we  wish 

to  obtain  l)eers  which  are  to  be  ke|)t,  a  very  slow  fernu-ntatioti 


'   Arl>ort«f«iil  yuuMt  with  rouiiil  cell.H. 
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is  allowed  to  continue  in  the  liquid  kept  in  the  cellar  for  seven 


'ht 


ith 


iit  teiiijK' 


In  Belgiuni  and  Iloltiitid 


ratures 
some 


:.f 


or  3  ' 


aiifl  Lnmhkk. 


npe<'iiil  tii'id  beers  ealletl  Fiim 


are  in 


iide  with  wiiPiit  nudl.    The  nui.st  whieh  comes 


f 


rorn  it,   pretty   j^enendly 


fresh 


ippe 


IS,  after  cuounj;,  put  into 
vats  ml/ioitl  lh>  mid  Hum  oj  ijeasl  ;  a  slow  and  special  fernien- 
trttion  is  developed  in  tlicin  whence  result  at  oncea!c()h<il.a<'etic 
acid,  tartie  acid,  etc.  Finully,  a  clear,  acidulous,  slightly  alco- 
liitjic  iifjtiid  is  nlitiiitied,  one  faiily  eii.sy  to  preserve. 

Heer  Itefore  Iteiug  delivcivtl  for  cimsuniption  fliould  lie  gener- 
ally clarified   hy  seulement  oi-  l»y  lining. 

(JihkI  heer  makes  an  agrccalile  healthy  and  imrfuined  drink, 
with  an  alcoholic  standaixl  varying  from  '.i  lo  7  per  cent.  It 
is  always  charged  with  curhonic  a4.'id  wliicli  makes  it  sparkling. 
It  holds  in  solution  some  nitrogenous  matters,  glycerin,  dex- 
trins  and  sngars  which  comnmnieate  to  it  their  nutritive  pro- 
perties ;  some  bitter  and  resinous  tonic  products  ;  acetic,  suc- 
einie,  lactic,  malic  and  tannic  acids  ;  some  salta,  particularly 
alkaline  and  earthy  phosphates. 

Unfortunately  beer  is  moditied  or  adulterated,  either  by  an 
excess  of  alcohol  in  (trder  t<)  give  it  more  body  and  resistance  to 
sjmntaneous  alterations,  (jr  by  replacing  hoixs  by  the  leaves  of 
tlie  pine,  fir,  box,  willow  ;  sometimes  by  quassia  or  gentian  ; 
more  rarely  by  adding  injurious  bitter  substances  (picric  at-id, 
coku'vutb,  eoculus  Indiens,  nux  vomica,  strychnine).  Traces 
of  these  latter  substances  suffice  to  give  to  beer  a  very  pro- 
nijunced  bitterness.  Preservative  agents  ai-e  also  very  oft<>n 
adfled  ;  salieyelic  acid  and  sulic-ylates,  sulphurous  iu-id  aud  bisul- 
phit«?s,  oxalic  acid,  etc.  <)i-  it  may  be  eoloure<l  with  caramel, 
fat  and  the  carbonate  of  aimnonia  mixed  and  snix'rlieatcd, 
etc.  These  are  some  of  the  ba<l  practices  which  can  only  bo 
noted  here,  and  which  may  make  this  drink  a  dangerous 
liquid. 

I  recollect  also  that  for  some  time,  esjx'cially  in  England,  l)eere 
have  been  consumed  containing  a  ((uantity  of  ai'senic  sufficiently 
marked  to  have  caused  numerous  ca.ses  of  poisoinng.  Tliese 
beerxhad  been  niatmfactured  not  from  barley-malt,  <us  it  is  made 
in  Germany  and  France,  but  witli  syrnjxs  of  glucose,  thenwelves 
obtAined  by  sacirluirifying  starch  or  fecula  of  the  potato  by  com- 
mercial suiplmric  aeid,  which  often  contains  much  arsenic. 

Ijcad  ought  to  be  banished  from  all  the  vats  or  pipes  connected 
with  l)eer. 

Here  are  the  compositions  of  some  true  barley  and  liop  beers. 
I  borrow  them  from  Let  Dmuhu'iUs  du  laboratoire  municipal  of 


'  Elikch  brewer  oddn  a  special  infusion  of  plants  which  tironmtize  hia 
beer  according  to  the  tuate  of  liiu  custoinors. 
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Paris  (1885  ;  p.  196  seq.)  and   from   the  impoitant   work,  ao 
often  quoted,  of  J.  Koenig  : — 

Pebcentaoe  Composition  of  some  wkll  known  Beers  (roB  100  cc.)- 


Alcuhul 

io  vul. 

p.  100  or 

degree. 

Dry 
Kxtract. 

Asll. 

Sugar. 

Acidity 
Add. 

Observa- 
tions. 

Tourtel  beer  (Nancy) 

5-8° 

7-6  g 

0-35 

^_ 





Strasbtirg  beer 

4-8 

502 

0-30 

0-85 

0-41 

d-1015 

»»             »»         •      • 

4-2 

4(i 

0-30 

^^ 

0-58 

1 

Fantabt-er  (Paris) 

4-7 

«•53 

0-20 

115 

. — 

— 

Munich  (Salvator) 

isr, 

9-78 

0-7 

— 

0-18 

— 

Nuremberg 

4-5 

7-05 

0-23 



017 

— 

Lowonbrau  beer  . 

30 

(iO 

0-25 

— 

- 

1 

Bohemian  beer 

3-46 

4-91 

019 



01» 

— 

Dresden 

'i-36 

303 

012 



013 

— 

Hamburg    „ 

3-98 

0-76 

0-25 

1     — 

0-lU 

— 

Pilsen 

3-47 

4-97 

0-17 

— 

Old 

— 

Drelier        „         .      . 

3(K) 

5-54 

0-24 

— 

0-17 

— 

Porter  (London)   . 

5-2 

6-4 

0-32 

— 

— 

— 

Ale  (Scotch)    .      .      . 

r>.H 

10-5 

— 

— 

— 

— 

Faro 

4-32 

515 

,   0-29 

i     

0-89 

Lambick    .... 

5-94 

3-30 

'   0-31 

'   0-48 

0-99 

-'. 

Beer  is  then  less  alcoholic  than  wine  ;  it  is  also  less  stimulating, 
less  fitted  to  give  resistance  to  fatigue.  It  introduces  in  the  sys- 
tem for  the  average  quantity  of  32  grms.  of  alcohol  per  litre  and 
30  to  105  grms.  of  extract,  a  very  great  quantity  of  water.  It 
only  appeases  thirst  momentarily  to  excite  it  afterwards  by  the 
feeling  of  dryness  and  stickiness  wliich  it  leaves  in  the  mouth. 
It  makes  the  drinker  heavy,  particularly  by  tlie  specific  action 
of  the  hop,  an  action  which  has  been  compared,  although  with 
great  exaggeration,  to  that  of  Indian  hemp.  Its  consumption, 
if  often  excessive,  may  lead  to  an  atheromatous  state  of  the  heart 
and  of  the  arteries,  to  the  weakening  of  the  power  of  resistance 
in  ilhiess,  to  the  production  of  intestinal  and  vesical  catarrh, 
especially  if  the  beer  is  too  new. 

Those  are  it»  defects  ;  but  its  qualities  arc  also  quite  as  re- 
markable :  a  good  beer  constitutes  a  refreshing  drink,  very 
agreeable,  nutritive  by  its  extract,  by  its  nitrogenous  principles 
as  much  as  by  its  alcohol,  its  phospliates,  its  dextrins;  tonic 
by  its  bitter  substances  ;  diuretic  ;  stimulating  by  its  carbonic 
acid,  light  to  the  stomach. 

'  The  ash  of  this  sample  had  the  following  percentage  composition  : 
8iO»=16-6;  K*0=4-8;  NaK)=06:  P^O»  =  200  ;  PO«MgH  =  200; 
PO«CaH  =  2  6. 

»  Aah  containing  per  cent.:  SiO»=14  0;  K«O  =  290;  Na'O=01  ; 
C»0  =  6  0;  MgO  =  7  7î  Fo«Os  =  0  8:  NaCl  =  60;  P>0»  =  29  3;  8O»=60. 

»  With  dextrin  for  100=  1-84. 
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The  abuse  of  beer  is  conducive  to  obesity,  to  distension  of  the 
stomach  ;  it  may  become  one  of  the  predisposing  causes  of  gly- 
cosuria, of  gout,  of  atheroma  of  the  arteries  and  hence,  of  diseases 
of  the  heart. 

Germans  are  almost  unanimous  in  declaring  that  beer  taken 
while  eating  is  unfavourable  to  digestion.'  They  drink  it  be- 
tween their  meab.  Unless  beer  is  taken  in  great  quantities  oris 
too  new,  it  does  not  appear  to  me  to  possess  any  inconvenience 
when  taken  at  meals. 

From  the  hygienic  point  of  view,  replacing  hops  by  other 
aromatic  or  bitter  ingredients  may  be  useful  or  dangerous  :  the 
shoots  of  the  fir,  birch  and  willow  have  been  tried  and  may  re- 
place them  without  inconvenience.  Gentian  communicates  to 
this  drink  a  bitterness  to  wliich  the  stomach  easily  accommodates 
itself.  But  it  is  not  the  same  with  box  and  still  less  so  with 
colculus  Indicus,  nux  vomica,  aloes  and  colocynth. 

«  Buchnor.  DetOa.  Arch.  f.  klin.  Med.,  t.  XIV,  p.  3  ;  Ogata,  Arch.  /.  Hyg. 
t.  Ill,  p.  204. 
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THE  distillation  of  fermented  liquors  juoduces  alcohol 
accompanied  by  the  .secondary  prtxiucts  which  form  it» 
boiujuet  and  couimunicalc  to  it  tlie  cliaracteristics  that  sliow 
its  source.  Tlie  addition  to  these  alcoliols  and  hratulim  of 
extract«  of  frnit,^,  perfunien  and  sugar  provides  Mie  different 
alcoliolic  liipiors  (caiiwiH,  clriirtreitse,  inentlic,  anisette,  aUsinthe, 
etc.)  which  we  sometiniejj  lake  Iwtween  or  after  meals. 

Of  all  these  strong  litjuors,  hramlic-a  made  by  distilling  wines 
are  most  esteemed.  Tliey  show  from  30  to  80  |>er  cent,  in  the 
alcoholmeter. 

The  best  known  is  coijnuc,  produced  by  the  distillation  of  the 
wines  of  C'harcnte  and  more  particularly  of  those  pnxluced  by 
the  vines  called  fullc  htnnrhi-.  After  making  it  liy  distilling  the 
wines  in  little  metal  stills  and  before  sending  out  cognac  for 
consumption,  it  is  kept  for  years  in  small  oak  casks  in  which  it 
is  «lowly  oxidized,  its  clhers  être  left  to  dcvcKip  and  it  loses  a 
part  uf  it.s  alcoliol.  hecomes  rliargcd  vvitii  colouring  mattt-rs, 
borrowed  from  tire  wircxt  of  the  cask.  tJood  cogrrac  shows  then 
froirr  50*^  to  5(i    jrer  ccirt. 

The  jrcriurrrc  of  this  e.xrjuisite  drink  is  due  chiefly  to  the  ethers 
which  arc  jtnxluccd  irj  it,  to  the  essences  pre-existing  in  the 
gra|K;  arrd  to  a  feeble  trace  of  hydrojiyridic  alkakiids,  sweet, 
but  poisonous  in  a  little  larger  dusc,  arul  whicliai-e  formed  during 
fermentation.  Here,  according  to  M.  (_)rdonneau,  is  the  com- 
position determined  with  gr-eat  care  of  one  of  thetie  authentic 
cognac  brandies,  twerrty-five  years  old  and  showing  50  jier  cent. 
In  this  analysis  the  numliers  all  relate  to  1  hectolitre  which 
was  used  for  experinrent.  It  weighed  91,00t.)  gmis.  (see  liuU. 
Soc.  Chim.,  Paris,   188(5,  p.  334).     There  were  found  in  it: — 


EDiylic  alcohol 

Other  alcohols  and  diHcrunt  «uences 

Water 
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40,000  grma. 

408      „ 
50.592      .. 


91,000  grraB.  =  IOO  litres 
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The  408  grins,  of  alcohol  other  than  ethyUc  alcohol,  and  the 
different  etwonces  iiitlieatccl  in  this  analysis,  were  in  tht-if  turn 
composed  as  fuUows  : — 


Acetic  iildoliydo  . 

Acetic  ether 

Acetal         .... 

Normal  propylic  alcohol 

Nuriiial  butylic  alcohol 

-Aruytif  iilfohol 

He.xyUc         ,,  .  . 

Heptylic       ,,    \ 

Superior       „    '    ' 

Propionic  anil  butylic  ethuii* 

CVjproic       t'tliprsi 

Oeriantliylie    ..      , 

Oetiantliii:       ,,     / 

Ot'iinntliic  ncid 

DitTrrunt  btises 

Total 


(•rms. 


0 
35 
Trocee 
40 
2188      ,. 
83  80    ,. 

000    „ 

1-50     „ 
3 
1240    .. 

4 

Traces 

407IK)  gitns. 


leobutylic  alcohol  has  not  lieen  found  in  this  product.  The 
quantity  of  umylic  alunhol  (tlic  iuo.st  daii^jei'oiis  of  these  alco- 
hols) is,  we  see,  only  0-83  gnus.  [)cr  litce  of  cognac,  or  13  milli- 
grammes per  small  gla.ss  of   Iticc. 

As.sociat*d  with  the  (wnanthie  ether,  which  coiitrihutcs  much 
to  the  flavour  of  cognac,  we  Kiid  some  decif^iiimmeK  in  this 
liquor  of  a  sjx'cial  tci-pene  very  oxidizahle  and  Iwiling  at  173°. 
This  yives  in  part  to  wiiie.s  and  brandies  their  vinous  cliaracter, 
so  {leculiur  to  lliem,  and  their  jK'rfutiie.  Soine  o|)en-chain 
amines  and  pyridie  and  hydropyric  alliaKiids  (which  I  have  since 
found  in  a  very  small  prc)i><)rtion  ti>j;etlicr  with  M.  0.  Hal- 
phen in  musts  and  wines),  ahm  luiitrihud-  to  llie  bouquet  of 
tlie  liiaudies  fnim  Cognac,  Armagnac,  etc^  According  Ut  M. 
I..indot,  brandies  made  frotn  wine  residue  and  cider  would  con- 
tain from  5  to  6  milligrammcM  of  these  biuses  ix>r  litre. 

The  ix-sidue  of  fermented  grujx-s  distilled  with  wat^T  gives  a 
brandy  calle<l  an  can  ilc  vii'  ih  mure.  it  contains  fui-furol  and 
some  butylic  and  amylic  alcohoLs  in  rattier  largo  quantities. 

The  juice  of  cane  sugar,  fermented  and  dLstJlled,  produces 
rum.  The  feiinentatiun  itf  nu>Ia**se.><  gives  Utfia.  Rum  contains 
in  volume  from  ,')0  lo  (j">  |>er  cent  of  ulctiliol. 

L'lidcr  this  name  is  aLso  sold  a  product  manufactured  with 
the  parts  of  brandies  made  from  grains  or  potato  nnjst  chaigcd 
with  amylic  alcohol.  These  verj'  noxious  liquors  may  contain 
as  nmeli  as  ItH)  milligrammes  of  pyridic  bases  {>er  litre.  The 
tastt'  and  odour  is  di.sguised  by  adding  an  essence  of  artificial 
rum,  a  mixture  of  formate  of  ethyl  and  methyl. 

A"i>.sc/((«i.>-.siT  is  obtaiuMl  by  ilistilliiig  the  fermeiiUMl  juice 
of  wild  or  h\iu:\i.  cherries.      It  contains  from  45  to  5U  per  cent. 
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of  alcohol  by  volume.      We  find  in  it  30  to  lOO  milligrammes  of 
hyilrouyaiiit;  acid  per  litre. 

I'luni  biaruiy,  or  slihowiU,  in  obtained  by  the  distillation  of 
the  pul})  of  this  fruit  after  fermentation. 

Arack  is  the  product  of  the  dititillation  of  fermented  rice  or 
of  palm  tree  wine.  It  contains  a  somewhat  large  proportion  of 
atnylie  alcohol. 

S'rolch  whiskey  Ls  the  result  of  the  distillation  of  germinated 
and  fcridented  barley. 

Aniselle  Ls  an  alcoholic  infusion  of  anise  or  of  the  aniseetl 
tree.  It  is  a  sweetened  liqueur  containing  a  feeble  quantity 
of  these  essences. 

Absivihii. — This  dangerous  and  strange  beverage  is  obtained 
by  distillhig  with  alcohol  the  to|>s  of  large  wormwood,  hyssop, 
angelica,  seeds  of  the  aniseed  ti'ee,  anise,  fennel,  etc.  The 
liqueur  ab-siatho  contains,  per  litre,  from  1  to  3  grms.  of  these 
essences.  Ita  alcoholic  stamlanl  varies  from  40'  to  70". 
Absinthe  is  sonictintes  coloured  with  the  juice  of  the  nettle  or 
hys.sop,  turmeric  and  sometimps  even  with  aniline  colours. 

The  effects  of  this  beverage  are  much  more  formidable  than 
those  of  the  alcohol  which  it  contains.'  We  shall  return  to  this 
point  later. 

C/uirlnuse,  which  slightly  reminds  one  of  absinthe,  offers 
several  varieties  ;  the  yreen  is  the  richest  in  alcohol.  It  is  an 
alcohuliite  projjerly  sweetened  with  juniper  with  tips  of  fir  and 
odoriferous  alpine  plants. 

Billtr  is  obtainetl  by  steeping  in  alcohol  at  50  to  60  per  cent, 
some  jK'cl  of  bitter  oranges  and  also  different  essences  or  aro- 
matics  varying  according  to  the  brand. 

Ca«si>>  is  an  itifusion  made,  when  cold,  of  the  well  ripened 
fruit  of  the  hla<'k  currant  bu^h  in  brandy  of  50  or  00  per  cent. 
At  the  end  of  some  months  tliP  liquid  is  filteitHl  and  saturated 
with  sugar.  Taken  in  small  quantitiew,  as  one  oft^en  drinks  it 
at  the  end  of  a  meal,  cassis  is  an  moffensive  tonic  and  digestive 
liqueur. 

Vtnnonl''  is  obtained  by  the  infusion  in  white  alcohohzed 
wines  (18  to  20  per  cient.),  dry  or  sweet,  of  a  certain  number  of 
roots  or  bitter  species  (snwdl  centaury,  gentian,  peel  of  bitter 

'  Au  average  doao  of  30  gnna.  of  absintiie  liqueur  contaioa: — 


Akoi»l. 

Baeocp  nf  Ab>liiUi«. 

00 10  uniiB. 
O-OIO     „ 
0-010     „ 

OUia  BMcaca.    H 

Hiilf-rvBnMl  itlwinthe 
Kvtiuiil  nbHiiitlie  . 
8wiMi  nbRintlie      . 

15  prnu. 
■20-4  ., 
•24.2  .. 

0-046  gnus. 
0-084     ,. 
0-085     ..        ^ 

"   From    llie  Geinmn 

Wirmulh, 

AbsiDtho, 
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oranges),  tiioii  a-ddiiig  a  llavour  or  extract  of  otloriforous  plants 
(absinthe,  ciniiainoti,  nutmeg,  im-aduwsweet,  etc.),  the  llavour 
differing  ai-forfliitg  to  the  hrand.  To  sum  up,  it  is  a  white  wine 
strongly  aromatized  and  atroliuti/.od,  the  bitterness  of  which 
sUglitiy  stimulates  tlio  stomach,  if  it  is  used  in  moderation.  It 
is  dmnk  pure  but  more  often  mixed  witli  wat^r. 

We  cannot  here  enlarge  further  on  the  other  liqueurs  or 
artificial  alcoholic  drinks,  sudi  as  gin,  curaçao,  kuminel, 
maraschino,   noycau  and  many  others. 

Here  is  the  summary  composition  per  litre  of  the  best  known 
litjueurs  :^ 

Analysis  or  some  Liqckubs. 


Spcdllo 
Wolght. 

0-9116 

Alcoholic 
Ix^groo. 

38-0° 

Sagu. 

OUwr 
Bxtnot. 

Aih. 

AaUun. 

Abeintho 

0-00 

4-99 

__ 

Adrian    ;          Dos- 

chiunp:!. 

Bittora  .... 

1071 

52 

325-7. 

34-3 

0-43 

Kruuch    and     Al- 
dend<irfl 

Kummel 

1083 

34 

311-8 

8-4 

0-58 

Curaçao 

1030 

56 

285 

10 

0-4 

Yollow  Chartroiiso 

1080 

43-2 

343-5 

17-8 

— 

O.  Rcinko. 

Bordeau.x  Aniaotto 

i-085 

4-2 

344-4 

3-8 

0-4 

Kruiicli    ftnd     Al- 
dondurS 

Alcoholism. 

Tlio  abuse  of  spirituous  liquors  or  alcohol  in  its  natural  state 
has  Ijecomc,  like  ofiiuiu,  one  of  the  scourges  of  humanity.  Li 
Africa,  in  America,  in  Au.stralia,  it  Is  in  a  fair  way  to  destroy 
entire  populatioitn.  It  threatt-ns  and  strikes  everywhere  the 
strongest  races.  From  year  to  year  tlie  danger  continues  to 
uicrease. 

In  France  the  consumption  of  a!<;uli(il  in  its  natural  stat«  has 
incretused  from  l-4<!  litres  per  head  i>pr  annum  in  1850  to  3-8 
litres  in  188K.  In  Paris  to-day  it  exceeds  7  litres.  The  con- 
Buiu|ition  is  more  than  8  litres  |)cr  heatl  in  (icnnany  and  Belgium, 
55  litres  in  Hungary,  9  litres)  in  Holland,  About  18S4,  Ix^forc 
the  re()ressive  lit-cnsing  laws  for  ali-uluilic  drinks  in  Russia, 
it  hud  risen  to  9  litres  in  the  province  of  Moscow  and  to  16-58 
litre;  in  the  town  of  St.  Petersburg  ! 

Thus  it  is  that  nearly  everywhere  the  consumption  of  alcohol 
is  increasing,  and  everywhere  are  increasing  with  it,  crime  and 
insanity.  The  fact  that  the  abuse  of  al<-o!H)l  arises  in  short 
from  misery  and  ignorance  and  engenders  thorn  in  its  turn,  bring- 
ing with  it  a  train  of  pathological  and  nuirai  consequences  which 
we  will  run  over  liere  very  rapidly. 

Ill  the  case  of  the  man  who  has  just  taken  too  much  alcoholic 
liijuor,  the  momentary  sen.s<ition  of  well-being  and  a])partfnt 
vigour  which  follows  the  introduction  of  the  tinst  c\uav\Vv\.\ss.  «aV. 
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fenrifiited  liquid  or  alcohol  in  it«  natural  state,  is  quickly  suc- 
ceeded by  a  general  excitation,  and  exaltation  of  sensibility,  of 
thought  and  of  the  physical  forces,  a  very  slight  giddiness  and 
a  little  genetic  ardour  ;    it  is  the  beginning  of  intoxication. 

If  the  dose  has  been  sufficient,  to  these  ])hetuimena  are  soon 
added  mon'  oi'  less  delirious  conceptions,  disorder  of  sjteeeii, 
incoordination  of  ideas  and  movements,  a  tendency  to  conges- 
tion, to  insensibility,  to  muscular  relaxation  and  to  collapse  if 
niocleratiou  has  bwn  too  far  exceeded.  A  deep  sleep  of  some 
hours'  duration,  followed  by  ixn-spiration  and  an  abundant  flow 
of  urijie,  mark  in  general  this  state  of  acute  poisoning  by  alcohol. 
If  this  i.s  oflen  renewtil,  antl  even  without  tins  daily  excita- 
tion ncf'ding  ever  lo  reach  ilninkcniiess  properly  so  called, 
the  individnul    becomes   by   degrees  alcoholic. 

l>vsi>e|)sia  and  giustritis  arc  the  ride  in  the  case  of  tbe.'^c  latter 
invalids.  Afttu-  rising  from  bed.  they  at  taice  feel  .sensations  of 
nausea.  The  liver  congested,  then  fatty,  becomes  enlarged 
in  volume,  and  later  on  it  may  become  cirrhotic.  The  fa^'e 
gradually  assumes  a  special  pallor.  The  mucous  membrane 
of  Ihe  larynx  and  broTichi  is  j)ur|>le  and  thick,  the  voice  becomes 
lioar.se  ;  there  is  respiratoiy  fijipression  and  a  ])!i.ssive  and  cfin- 
tinuons  congestion  of  the  lungs  with  a  manifest  dis])osition 
to  tuberculosis.     The  heart  tends  to  bec<iine  byjMTtropbied. 

In  !i  [nf»ro  advanced  stage  one  jK-rceives  troubles  of  the  sensi- 
bility and  memory,  in.sonmia,  depression,  anxiety,  anguish, 
dys[)nœa  und  hot  or  cold  sensations,  hyperuesthcsia  of  certain 
parts,  es|iecially  (jf  the  soles  of  the  fc*'t  ;  then  a  more  or  less 
intermittent  anaesthesia  wbirh  may  .spivad  fnmi  the  extremities 
to  the  trunk.  The  alcoholic  sees  scintillations  and  fntmcar. 
uih'hiiitix  before  his  ey<'s,  atrd  lias  buzzings  in  the  eai^R. 

The  intelligence  is  slowly  obsiurcd,  flic  braiti  and  (he  nervous 
matt<'r,  incessantly  rongesled  and  iniprcgnatvil  with  alcoliol, 
as  Maurice  Perrin  and  M.  Nidmix  have  provetl,  are  not  long  in 
degenerating,  iltliriinn  Iniiuii/i  and  in.sanity  show  themselvivi. 

These  then  are  the  Iroublw  c>f  the  chronic  jKiisoning,  u  utato 
which  henceforth  the  snuillcst  ((uantity  of  a!i-obol,  a  glass  of 
wine,  some  cubic  eenliinelres  of  brandy  arc  suliicient  to  keep 
uj).  Soinelimcs  these  unfortunate  creatures  a]ijK'ar  calm  and 
preoccupied  as  it  were  with  a  dicam  or  fixed  idea  ;  sometimes 
they  are  restlc.-is,  vii-tims  of  delirious  i«leas  which  haunt 
them  esfiecially  during  the  night  ;  very  often  they  injure  and 
strike  those  who  ajiproach  them  ;  they  are  jnirsued  liy  the  idea 
of  suicide  or  murder,  or  they  are  seiztxl  with  foolish  gaiety. 
Their  muscles  are  twitclie<l  by  uneven  movements,  they  havo 
convulsive  uncooitlinatcd  trctiiblings,  followed  sometimes  by 
genuine  cjiileptic  tils.  The  attack  of  alcoholic  delirium  is  tcr- 
ininaltHl  by  a  det  p  sleep  whicli  only  leaveB  the  invalid  a  vague 
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remembrance  of  what  has  happened,  with  a  general  extreme 
lassitude  aiul  a  shght   musouhir  trcmbhng. 

A  graver  matter  is  tliat  the  alcoliolie  transmits  his  defects  by 
heredity.  A  great  number  of  eliildien  of  these  unliappy  people 
are  victims  of  conviilsion.s,  subject  to  epilepsy,  tuberculous 
meningitis,  iiysteria  and  scrofula.  At  a  certain  age,  the  dasire 
for  strong  liquids  develops  in  them  too  ;  they  become  suscep- 
tible, nervous,  violent  and  vicious  and  produce  a  fresh  genera- 
tion of  degenerates  or  madmen.' 

Unfortunately  in  France  alcoholism,  favoured  by  wrong  ideas 
about  the  Budget  and  politics,  has  fur  some  years  l>ecn  making 
formidable  and  rajiid  progress.  The  defective  will  and  per- 
liaj>s  the  ignorance  of  public  bodie.f  and  f<irgelfulness  of  moral 
laws,  thus  little  by  little  lead  to  this  decadence  all  those  whose 
ignorance  and  whose  passions  are  not  considered. 

All  alcohols  are  not  eipially  toxic'^  :  vinous  alcohol  ia  less 
dangerous  than  the  su|)erior  alcohols,  but  as  it  Is  much  more 
abundant,  it  is  to  this  that  the  phenomena  of  alcoholic  intoxi- 
cation are  moix"^  particulaily  attributable  (Joffroy).  Here  are, 
iu'C(trfling    to   Dujanliii-lieauinct/.   and  Audig.'',  the  relations  of 

'  Out  uf  a  litter  nf  tweïvtj  p»nw  (ji\'on  tiirtti  lo  liy  n  rmrrnal  Uitfli  iniit<*d 
witli  II  vi>;c)roiis  ilo^,  hut  wlm  fur  ciulit  iikiuIIis  iuul  bi-»^»  reofiviuK  11 
){rruï*.  *tf  iLliHitithu  \m*v  «lay,  Iht^rt»  wi^n»  twtj  Ht.illburr)  ;  seven  *>tlier!*  flui*- 
furn1»nt  «liortly  ufter  liiilli  tn  tulicri'tilusLS,  t'litiTttls  ivnfl  opili»|>ti{i)ruv 
nttiu'k.-i.  .■Vn  iiiiinti'llinout  umi  !«t/.y  lùtcli  given  birth  to  by  a  ruothor 
win»  had  \»vn  HuhjtM-ti*ii  lo  r-hritnie  iittutholinru  united  with  u  nonniil  vigtir- 
oiiHcloK  hiire  threj'  piijw  ;  imc  ilitsl  «  fi-w  hours  utter  hirtli  :  iit  the  autopsy — 
iu>  «tniphy  uf  the  big  toes,  u  eliih  foot  ami  a  eleft  palrtt4*  were  fiiuiul. 
(Mairet  nii<l  CunibeuiaU',  Ar<ut.  Sriinccji,  t.  t'VI,  p.  tHI7.) 

(!ill>ert,  Bitllet  tinil  Kaure  obKervisI  during  four  years  Kve  puirs  of  ah'ohol- 
izmI  dogfi.  Non»  r>f  lIh*  pups  horn  during  atcolioli/ation  livtvj  more  than  u 
month,  tlipy  \ven>  «II  uttaeko<i  by  «onvulrtions  and  showed  arrests  uf  devel- 
iipinent,  etc.  LivanolT  has  .shiiwn  that  rabbit»  ehroiu'eally  alooholi/^i, 
present  a  gt>noral  atrophy  of  all  the  viHeeira  (except  the  Rpleen  whieli  m 
increa-te»!  30  per  ft<nt.).  M.  Nicloux,  a-s  has  aln-miy  lK>en  nUit*d.  hua 
ahau-n  that  alcohol  paKSHH  from  tli<;  tnother  to  the  fo<>tus,  and  invadoH 
the  organ»  while  l>eing  forminl.  It  ulmi  piuiaca  int4i  the  M]M<rnuitic  iiiHtt«r 
(P.  Renault). 

In  the  ea»o  of  nnimaln  whieh,  suhject<><t  to  ehronic  aleoholism,  do  not 
RlKn-onib  during  the  eourne  of  the  t^x|ierini('nt,  it  ban  lK*eu  obrt4^r\'ed  that  they 
Ikh'oiih!  either  thinner  or  fatter.  Many  beeonie  snappy,  vicious  and  niiin- 
U'lligt»nt.  Others  are  seized  with  nmiscular  trenibliiigs,  I'onvulsions, 
epilcptifonn  attacks,  gnotrie  lunl  int4-stinul  intolérance.  The  stomach 
btK'omea  congested,  the  glanduhtr  epithelium  degt-nerat^i  and  becomea 
sclerosed.  Cirrhosis  of  the  liver  Iiilh  not  lieen  proved  to  be  u  result  of 
olt^oluiUsm.     The  lungs,  heart  anil  meninges  ore  normal. 

On  the  «ubjei'tof  iikolmliittn  anil  its  efTeets  H»«f  the  article hyR.  Runime, 
Rtviu  gfniraU  dcx  Science»,  July  30,  1902,  fnim  whieh  we  have  partly 
borrowed  the««-  facts. 

'  S«'e  on  this  «ul>je<-t  Rteherehex  mr  la  puiatanee  Uuci/jue  des  alcoolt,  by 
Uujardin  Beaunietz  and  Audig^.  Duin,  publisher,  Paris  1870,  I  vol.  in -8; 
and  Joffroy,  Paria  l8t)U. 
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Oonanthylic  alcohol 

8     gmiB. 

Glycérine 

.     8-75     .. 

Acetic  nldoliv<lo 

11       .. 

Acetic  etlior 

■     4-0       „ 

Acetone 

fi 

toxicity   between   the   different    products    extracted  from  fer- 
mented liquids  : — 

Toxic  Doses  per  kilogramme  op  Antmal  (Doo).' 

Kthylic  or  vinima  nlcnli'il  7-75  grms. 

Piirfi  tiiotliylic  ,,  7-0       „ 

Propylic  ,,  3-8       ,, 

lAupropvltc  ,,  3-7       ,. 

Biitylie"  „  20 

Amy  lie  „  l-d       „      , 

1-50  grins,  to  3  {^rins.  of  etliylic  alcohol  per  kg.  wciglit  of  the 
body  ciin.se  tranHJtdry  diimkiMiiiesH  ;  at  0  grms.  tlie  results  are 
very  acverc  and  ik'iitli  cottiM  in  two  or  tlirt^e  days. 

Prom  tlio  point  of  vii'w  of  tlioir  increasing  harnifulncss,  the 
industrial  alcohols  should  be  cbissiKed  as  follows  : — 

1.   AU-olml  iiiiil  brufuly.  4.   Alctihold      nnd      brandies      from 

■J.   CiiliT  hriiiiily. 

3.    lïrimdi'    itiiule   from   rcaidiio   of 
gra[)eH  uriii  p<<rry. 

Accoitlinjî  to  M.  Anthcanino.*  a  litre  of  the  fotlnwinj;  ulcoiioiic 
drinks  kills  t!ic  wcjixtit  nf  living  subjects  wliieli  we  here  indi- 
cate : — 


^l'uiim. 

5.  Alcohols  fnifn   l>oetroot. 

6.  „  „      potutooa. 


Pure  ethylic  iilinlml    .  <!t  kilog 

Martiuii|iii<  mm    ...  05     „ 

Co^nin-  lit  50''.       .       .       .  Bf»     „ 
Hninilv   friiiii  tho  residue 

of  Hurjjnndy      .       .       .  (l^      ,, 


Kirschwaaaor  at  SO"  64-5  kilos 

Brandy   from   cider  at 

fiO" 05 

Brandy  from  plums  ut 

50" O-t'2    .. 


We  .see  that  if  the  impurities  nf  aleobols  are  much  more  dan- 
gerouH  than  ordinary  alcolml,  the  preponderance  of  tlie  weight  of 
this  latU^r  in  the  dilfcn'iit  li(|iieni"s  iletormines  the  greater  part  of 
the  toxicity  of  these  ]>r<)dneLs  which  appear  to  vary  only  slightly, 

IJut  if  vinous  or  industrial  alcohol  has  cs.sencesof  aiii.se,  l>adiane, 
origan,  mint,  balni-rninl.  ahsinlhe,  oU\,  addcil  Ut  it,  the 
harmful  effects  aiv  very  sensibly  increased.  The  most  dan- 
gerous of  thesis  liijueurs  arc  the  two  last,  but  more  |)articularly 
alxsinthe.  It  can  prtKluce  iti  time  in  the  drinker,  alcoholic 
delirium,  violent  and  criminal  madne,ss  and  epileptiforn»  con- 
vulsive attju^ks.  Absiutliism  is  even  more  dangerous  than  chronic 
alcoholism. 

A  healthy  and  suflicienl  diet,  facility  for  obtaining  a  linht 
wine  and  beer  cheaply,  atid  the  use  of  tea  and  cofftv,  art<  the  be«t 
dietetic  means  with  which  to  combat  tlie«e  grievous  habits. 

But  it  Ls  above  all  necessary  that  the  workman  should  know 
that  in  being  driven  to  drink,  he  lK*c(mie**  debased  and  degraded, 
that  an  iniquitous  toll  and  tjix  are  thas  levied  upon  his  «alary, 
and  that  the  only  result  for  him  and  his.  can  Ik-  physical  and 
moral  misery. 

'  By  siiltcutuneoiu  injections. 

'^  Bee  tho  thosia  of  Antheuume,  roria  1807. 
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TO  the  aromatic  or  alooliolic  foods  and  beverages  whicli  we 
have  just  studiMi,  slinuld  lie  iwldcd  the  œmlimcnl»  with 
which  wo  sii|ipieiiuMit  the  difÏÏTcrit  dislies  in  order  to  lieighteii 
their  fhivoiir.  to  jM-rfurne  ttiein  iuid  to  excite  the  digestive  organs. 
At  most  all  tire  agents  of  liigh  seasoning,  serving  to  awaken  tlic 
appetite,  not  to  satisfy  it. 

Several,  such  as  the  aromatic  spices,  wine,  coffee,  tea,  etc.,  corre- 
s]«)nd  to  a  sort  of  universal  instinct  wliich  tends  to  associate 
sensations  of  an  almost  artistic  oixler  with  the  coarse  gratification 
of  tuinj^er. 

We  have  ahradv  s|)oken  of  I'avlow's  rcsearclies  rchitive  to  the 
inHuence  wliicli  giislatorj'  and  psycliicral  imjiressions  exercise 
upon  tlic  secretory  nerves  of  the  stoinach  and  of  the  intestine  the 
activity  of  which  they  ])rovoke.  It  is  not  to  he  doubted  that  in 
virtue  of  this  tnediariisin  condiments  do  facihtate  the  digestion 
and  assimilât  ion  of  food.s.  It  is  in  this  sense  that  tliey  may  be 
agents  of  I'coiioiiiy.  It  is  certain  that  tlie  people  who  use  them 
to  tlie  grcntest  extent  are  also  the  most  sober.  Sjjeaking  of  the 
arrival  of  tlie  Chinese  in  the  .Moluccas,  Raynal  (IliM.  Philos. 
I.  p.  17)  writes  :  "  A  Hol)er,  indejK'ndent  [x-ople,  opposed  to 
work,  had  livcfl  for  centuries  on  Hour  of  sago  and  cocoanut 
milk  when  the  Chinese,  having  landed  by  chance  in  the  Moluccas, 
in  the  middle  ages,  dLscovei-ed  there  cloves  and  nutmeg,  two 
precious  spices   that   were   unknown   to   the   ancients." 

Of  these  condiments  those  to  which  every  rational  and  well 
regulate<l  kitchen  has  recourse,  from  the  clove  and  nutmeg  to 
sugiir  and  salt,  are  valuable  agent,s,  which  accelerate  tlie  circula- 
tion, t!ie  intestinal  secretions  and  digestion  ;  but  one  nmst  not 
use  them  to  exce«a.  After  any  excitement  of  the  nervous  sys- 
tem, one  is  con.scious  of  relaxation  of  the  mind,  fatigue,  debility 
and  insensibility.  Every  one  knows  how  much  the  exaggerat«i 
u.se  of  spiced  condiments,  for  e.xample,  quickly  fatigues  the  sto- 
mach which  t  licy  excite  and  cloy  very  rapidly,  causing  the  appetite 
to  dLsajipear.  Like  coffee,  alcohol,  winas,  jx»rfumea,  it  is  neces- 
sary to  know  how  to  ase  condimcnt-s  in  moderation  if  one  doe» 
not  wish  to  lose,  and  more  than  lose,  all  the  l>enefit  which  they 
may  procure  for  us. 
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III  modifying  almost  indefinitely  the  savour  and  the  odours 
of  tiic  same  foods,  such  as  meat  and  vegetables,  condiments 
enable  us  to  endure  and  digest  them  more  easily.  They  also 
allow  us  to  moderate  tlie  use  of  alcoholic  drinks. 

Several  of  these  ingredients  play  yet  another  part.  They 
Iwhave  like  antiseptics,  keeping  in  check  microbie  fermentation, 
either  directly  or  by  favouring  tlie  action  of  the  sohible  digestive 
ferments  and  tlie  hydrovliloric  acid  which  the  intestine  secretes 
more  abundantly  under  their  influence.  The  aromatic  spicea, 
salt,  garlic,  horseradish,  mustard,  etc.,  are  antiseptics.  They  im- 
prove tlie  taste  of  fo<KLs,  often  coarse,  sometimes  even  indigestible 
or  damaged,  which  they  render  acceptable  or  inoffensive.  Hence 
their  widespread  usage  from  time  immemorial  among  the  working 
classes. 

We  shall  divide  condiments  into  anmiatic.  acrid  r>r  j>eppered. 
alliaceous,  acid,  salte<l.  sugared  and  cunditiients  of  aiiinuil  origin. 

(«)  Aromatic  Vondimenls. — Tht-  jirincipal  are  :  Vanilla,  cin- 
namon, clove,  nutmeg,  aniseed,  cumin,  femiel,  chervil,  parsley, 
satTron,  laurel,  sage,  savory,  piiniiernel,  etc. 

.'\ll  these  ingredients  contain  essential  oils,  aromatic,  excitant 
and  aiitise]»Hc.  We  slmll  say  of  eacli  of  them  only  what  is  indis- 
pensable. 

Vanilla  is  the  siliquous  fruit  of  the  Epulendron  vaniUa,  an  orehid 
of  Me.Kico,  Columbia  nnû  <;iii;ina.  Tlie  most  esteemed  is  in 
pods  16  to  18  centimetres  long,  deep  drown,  with  a  soft  surface, 
often  covered  with  a  cryslalliue  rime.  They  e.xhale  a  sweet 
rulour  which  they  owe  jirincipallv  to  the  ixtiiiUin  or  txinillic 
iild.'hyde  ("'IP(fÂ)H)'(()H)'{UCHV.  Ciood  vanillaa  contain 
from  rs  to  25  j>er  cent,  of  it.  This  e-ssence  is  a^'conipanietd 
by  vanillic  acid,  fatty  rnalters,  a  sligiitly  odorous  re.sin,  and 
.sometimes  i»y another  altlehytle  which  gives  to  (he  frnit  n  .slight 
pe?"fniu('  of  beliolrojM". 

Vanilla  in  pttwdrr  <ir  in  pods  serves  t«  aromatize  sugared  dishes. 
chocolate,  etc. 

Vanillin,  or  rather  a  glucoside  capable  of  jirotlucing  it  by  hy- 
drolysis, exists  also  in  oats.  It  is  one  of  the  agents  of  the  stimula- 
tion which  this  food  effects  in  the  animal  wliich  feeds  on  it.' 

Nutm<y  is  the  kernel  of  the  fruit  of  the  nuftneg  tree  (Myrinlica 
moschala  ;  Mijristiceir).  Its  j>owder  exhales  a  strong  an>niatie 
odour  ;  its  taste  is  both  pungent  and  hot.  A  fragrant  butter  is 
obtained  from  the  nutmeg,  formed  of  myristin  (C^H')"'((  '"H''0*)' 
mi.xed  with  other  oily  glj'cerides.  and  with  an  essence  C^"!!"' which 
Ijoilsat  1(35',  and  has  a  strong  flavour  and  a  very  well  developed 
odour  of  nutmeg  (Clofz). 

'  Vmiilliii  iippeiir»  HomotinieH  to  nxist  in  tlii-  lilood  of  tin»  Ii<ir8«  f«>d  on 
oata  i  it  )ia>i  lK«<n  foiitul  in  «onie  indigenoiix  plaulH,  iiiiiutig  <ilherB  in  tlio 
tSpifMirlit  lUrorubctui  (L.  MaillanI). 
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The  dove  in  tho  uiiojiened  flower  of  tlie  clove  tree  (Cary<yphiUus 
aromaticus  of  tlie  myrtacete  family).  Tho  cloves  of  the  Moluc- 
cas and  of  Rmirlion  are  the  most  esteemed.  This  spice,  which 
serves  to  perfume  our  dishes,  contains,  accorditig  to  Trominsdorff, 
18  per  cent,  of  a  volatile  e.s.sence,  pungent  and  aromatic,  formed, 
out  of  HM)  parts,  of  92  parts  of  eugenol  and  8  i)arts  of  a  hydro- 
carbon in  tho  C'H"'  group.  The  eugenol  (.""H'-'O^  is  the 
monomethylic  etlier  of  an  allylpyrocatechine  or  allylgaïcol 
C"H^(("H^'H^=tW)'(OHf  (OCW)V  It  is  also  met  with  in 
the  essence  of  cinnamon  hark. 

In  connexion  with  this  oil,  there  is  found  in  the  clove  a 
bitter  and  astringent  matter  (17  per  cent.)  ;  water  (15  per  cent.)  ; 
a  resin  (fi  fier  cent.)  ;  cellulose  (28  per  cent.). 

Cinnamon  is  formed  of  the  rolletl  bark  of  the  Laiirus  cassin  and 
einnatnomum  (Djuraccœ)  trees  of  Ceylon  and  China.  \X»  colour 
is  fawn,  its  taste  hot.  sweet  and  aromatic.  It  contains  an  essence 
formed  of  einnamio  aldehyde  C^H^O  or  rH''— CH=CH— COH. 
ciunamene  V^W.  einnamio  acid,  a  resin  and  a  little  eugenol. 

Aniseal  is  tlie  fruit  of  the  Pimpinftla  anisum  (Uiniii'Uiferœ). 
It  has  Ix'en  from  time  immemorial  mi.xed  with  certain  kinds  of 
eakes.  It  Ls  ased  t<>  perfume  liqueurs  and  sweet.s.  Its  taste  is 
piquant,  agreeable,  sweet  and  aromatic.  Anise  contains,  like 
fetitwl,  another  uml>ellif<'r;e  also  employed  to  aronuitize  some 
dishes,  a  hydrocarbon  of  the  (yH'"  system  and  a  crystallizable 
ether,  anethnl  C'H'-^O  or  (."'H*(()CH^)(CH=CH— CH^)  which 
is  again  allied  with  the  preceding  essences. 

The  concret»'  part  of  the  e.s.seneeaof  starani.secfl  (hadiance)  and 
of  tarragon  has  a  sitnilar  eompositi<in  and  constitution. 

Cumin,  tl>e  seeds  of  which  ai'e  also  employed  as  if  they  were 
aniseed,  contains  an  analog<ms  essence  from  which  euminic 
aldehyde  ('"'H'-'l).     and  even  anethol  are  extracted. 

ChfrviL  which  enters  int^>  our  sea-sfinings  hecause  of  its  agree- 
able arfimalic  flavour,  is  also  furnished  by  an  umltelliferie 
(('hiproplnjlliim  siitiinim).  It  is  the  same  with  parsley 
{A  j)iti m  jxtn istiiitu III)  the  leaves  of  which  are  used  to  jM-rfume  the 
most  various  salted  dishes.  There  is  found  in  it  an  essential  oil 
with  a  pi(|n!tnt  odour  and  an  oleaginous  principle,  apiol  C'^H"()' 
or  CIKCH^— CH=CH-')'(0CH^)=(<FCH2)"<  having  a  conges- 
tive action  on  (Ite  uterus  and  ovary. 

Satje,  Willi  Tkifiiie,  Thi/me.  Stn><>ry,-etc-,  which  are  used  to  aroma- 
tize f>ur  foods  are  labiated  plants  with  analogous  essences.  That 
of  thyme  is  acrid,  very  aromatic  and  {wnetrating  and  contains 
principally  thymol  C'R^O  or  i)ara-Lsopropylmetacresol 

C"H'(OH)^(CH^)'(CH  <Cc-H')'- 
This  body  is    accompanied  by  a  little  thymene    C'^'H"   and 
cymene    C'""H'*. 
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Tlie   laurel,    another   ingredient  used    in    our    kitchens,     i 
he    aromatic    and    atimiilating    leaf    of    the     Laurus    nobUia 
(LauraceiB). 

The  leaves  of  the  cherry-laurol  serve  to  perfume  milk  foods, 
syrups,  ete.  They  owe  their  perfume  to  the  essence  of  hi  I  ter 
alinorid  C-''H''Ojind  to  hydrot;yanic  acid  feebly  eonibined  to- 
gether. 

Saffron  Ls  obtaitieil  from  the  stigmas,  dried  on  screens,  of  the 
flower  of  the  salTroii  or  fV(«nw  saiivuA  (Irideœ).  It  Lh  cultivated 
and  einjiloyed  as  sea.soiiiiig,  especially  in  Spain,  in  the  South  of 
France  and  Italy.  It  communicates  a  yellow  colour  to  the 
dishes  aiul  an  iniiefiuablc  ilavour.  very  peculiar,  slightly  sweet, 
bitter,  aromatic  and  c.vciting.  It  cHntatn.s  7'5  per  cent,  of  a 
volatile  essence,  a  fatty  btwly  fusible  about  48',  an  abundant 
cohnrriug  inattci-((iS  per  cent.)  and  rrorin  ('"'H"'0''  or  (xtli^rhroite 
soluble  ill  water  and  diluted  alcohol.  This  latter  is  capable,  by 
hydrolysis,  of  iKMUg  divided  into  sugar  and  an  os.sential  oil  C'*!!'  '0 
of  a  strong  salfrori  iKlour. 

Curcuma  is  use«l  in  India  under  the  form  of  seasoning  and 
often  also  in  France,  in  the  cari/  or  curry  mi.\e<l  with  caiKsicum 
and  other  aroniiitic  spicc.-i.  It  is  the  root  of  an  aniomacese 
A  mom  II  m  r»rrun(«)  of  Central  .\sia.  It  owes  its  flavour  in  a  large 
measure  to  an  itcrid  aeul  <Hlorifcniiis  oil.  It  contains  in  abund- 
ance a  yellow  resinous  matter,  fecula,  etc.  Curcuma  is  an  excit- 
ing and  diuretic  t(HÙc. 

(6)  Acrid  or  Peppered  Condiments. — Amongst  these  we  will 
mention  ordinary  pepper,  ginger,  capsicum,  kava. 

These  are  excitants  of  tlic  .stomach  and  of  the  digestive  tracts 
which  they  irritate  and  congest.  Their  antiseptic  action  is  very 
restrict<'d. 

Pepper  is  perhai)s  the  most  ti.sed  of  all  spices.  It  comes  to  lis 
from  Malabar,  Java,  lioiiieo,  Sumatra.  (Jiiiina.  ll  is  the  fruit  of 
the  ])ep|>er-plant,  a  shrub  of  the  family  of  the  Pi|)erace:e.  It  is 
pickwl  as  soon  as  it  is  rijw'  and  dried  on  canvas.  It  is  the  size  of 
a  very  small  jx^a  covcrmI  with  a  very  wrinkled  rind,  containing 
a  greyish  white  seed,  rather  hard,  of  an  acrid  and  aromatic  flavour. 
This  is  the  ordinary  grey  peppt'r.  This  same  [wclexl  see<l,  after 
steeping  in  salt  or  lime  water,  liecomes  white  jM'])per,  which  is 
whitisii  grey  and  smooth  on  the  surface. 

I'epper  c(^ntains  with  a  little"  ligneous  matt<T.  starch  and  some 
mineral  salts,  an  essential  volatile  oil  of  the  C'"!!"  system  with 
the  odour  of  pepper  ;  a  very  jwrid  concrete  oil  ;  about  1  per 
cent,  of  a  t^îxie  alkaloid,  piperidin,  CH"N,  and  especially  a 
crystallizablc  nitrogenous  matter  feebly  alkaloid,  the  piperin 
C'^H"'N(y  which  |M-pi)er  yield»  to  alcohol.  Potjish  transforms  it 
into  pi|x>ridin  t!*H"N  and  pi|»rie  ju-id  C^H'"()"  which  seems  to 
have  iUcIf  the  constitution  Cir(C'H'— COH)(0'CH»)". 
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^H  The  average  composition  of  jwpper  Ls  according  to  Ch.  Girard  : 
^^B  Water  ....  1*2  p«r  ecnt.  Albiiininoid  inattors  .  2  per  cent. 
^M       Volatile  oil      .      .      .     1-2  Starch        ....      18 

^H  White  pepper  leaves  aliout   1  per  cent,  of  iusli  ;   the  grey  from 

^H  4'1  to  5-W.  Tht?  alcoholic  e.'itrai't  may  vary  frotn  tiy  to  13'3  jier 
cent. 

Pepper  irritat&s  the  digestive  and  urinary  tracte.  It  in  aphro- 
disiac. 

Kavn  i.s  another  jiepper  not  used  in  Eunjpe.  Its  leaves  serve 
a.s  a  mti-sticatory  in  Ka.stern  Asia.  Th<*y  are  acrid,  astringent, 
aromatic  and  .sialagogue. 

Oiiujrr  is  the  liiherculous  root  of  an  Amomacea"  of  the  Indies 
of  Mexico,  of  the  .Vnlilies  and  of  t'ayentie,  the  Zinzihir  offichinlc. 
Its  brownish  pnwtler  possctwes  an  acrid  and  swwt  Ihivour.  a 
strong  odour,  aromatic,  slightly  peppered.  It  is  often  added  to 
pastry  and  to  other  footls. 

As  regards  vegetables  we  have  already  spoken  of  cajwicum 
(see  p.  254).  It  Ls  slightly  jx-rfumed  and  more  or  lets  charged 
with  a  very  acrid  substance,  capsiciiie,  volatile  at  KKC,  with  an 
extremely  stinging  and  fnustic  ihIkut  and  llavour.  The  most 
dangerous  of  all  is  ('ayenn<"  pc[)]>cr,  aijtMiriim  haccalum  or  /n«/i- 
fjUiliim.     It  cornes  fiom   India  ami  Java. 

(c)  Alliticinttfi  or  Alli/lirl  '</>i)ii)iii  mIk. — Garlic,  eschalot,  scallion, 
onion,  leek,  ri>caml)olc,  all  furnishe<l  by  the  Liliace.T  family  ; 
horseradish,  and  es]iecially  mustard,  of  the  family  of  Cniciferaj 
fonu  thi.s  cla.ss  of  condiments. 

K.xit'pt  mu.slard.  tbey  have  been  already  sufficiently  described 
under  ordinaiy  vegetables  (p.  241). 

The  hour  of  nnistard  is  prepared  by  pounding  the  seeds  of 
Simiiii.s  iiiijni  (Crui'ifenp).  It  contains  sweet  oily  glycerides 
{2(i  to  2.S  jK'r  cent.),  glitco.se,  gums,  different  coI<iuring  matters, 
chlorophyll,  salts  ;  but  its  chief  charai^teristic  is  the  myronate 
of  potiksh  from  whicli  the  essence  Ls  derived.  Tliis  salt 
represent-s  1  to  2  jicr  cent,  of  the  weight  of  the  seed.  The 
essence  of  mustard,  indeed,  does  not  exist  at  first  in  the 
fruit  :  it  i.s  develo|ied  in  the  Hour  only  by  the  luldition  of  cold 
or  tepid  watt-r  (not  boiling),  whicrh,  dissolving  a  diastase,  myrosin, 
allows  this  fcrnu'ut  to  act  on  the  myronat*  of  |Ktta.sh  (fljwsi/). 
Under  tbis  iiilluence  this  salt  decomjxxses  into  gluco.se,  sulpho- 
cyanide  of  allyl  and  bi-sulphato  of  potash  according  to  the 
equation  : 

C"'H'"NlvS^O"'  =  CII'^O"  +   C''H»N  =  C  =  S  +   SO'KH 

MjTonat^'  i>f  Siiiiar.  Sulplio-cynntdt»  Bisulphnto 

pnloiili.  of  nllyl.  of  K. 

The  essence  of   muxtard  is  constitute!  by  the  sulphocyanide 


of  allyl  thus  formed. 
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Hoi-seradish,  cress,  radishes,  contain  the  same  principle  and 
the  game  essence. 

Its  action,  irritant  to  tiic  tongue  and  the  olfactory  nerves,  is  ' 
borne  well  by  the  stomach,  the  accretions  and  vigour  of  which  it 
increases.  But  it  posscsts'H  another  valu  ihlc  property  besides, 
tliat  of  bein.'  «mo  of  the  mo.st  powei-ful  antiseptics  known.  The 
sulphide  of  allyl  {("H-^j^S  uf  garlic  and  of  other  alliacea  possesses 
the  same  characteristic.  Mustard,  garlic  and  onion  allow  then 
of  the  digestion  of  foods,  sometimes  d»)ubtful,  by  exciting  the 
stomach  and  rendering  the  digestive  tracts  aseptic. 

(d)  Acid  CoiulimenU. — Vinegar,  lemon,  capers,  gherkins  and 
other  prej)arations  of  this  nature  cmnpose  this  fourth  class. 

These  cotidiments  excite  the  tiistc  and  the  appetite  by  their 
organic  acid.'<,  Uw  or  in  the  form  of  tacid  salt^s  :  acetic,  citric,  malic, 

tartaric,  oxalic  acids They  |)ut  the  salivary  glands  and 

the  stomach  into  a  good  digestive  state  if  they  are  used  in  nuKh-r- 
ation.  Mixed  with  water  and  sugar  they  provide  excellent 
beverages  to  quench  thirst. 

Vinetjar  mode  from  wine,  and  especially  that  of  wine  from 
esteemetl  vintages  su<:h  as  Ijurgumly.  Boiticlais,  Suuth  of  Fran(-e. 
Sj)ain  and  Italy  is  a  ctmdimenl  of  an  agreeable  and  iM-rfiinied 
taste  which  has  nothiiigbul  the  acetic  acid  in  common  vvitii  the 
vinegars  fiom  beer.  wmMl-alt-obol  or  jiyroligncous  acid,  etc.  The 
colour  iif  wine  vinegar  is  yellow  or  red,  it.s  acid  llavour  is  pure, 
its  oduur  etliereal  and  «h-licate.  It  is  often  perfumed  too  witli 
tarragon.  (iihmI  vinegar  may  contain  per  litre  from  4<l  to  (K> 
grms.  of  crystallizable  acetic  acid  with  which  are  joined  the  salts 
of  the  wine,  and  jjarticularly  cream  of  tartar. 

The  vinegars  f»f  cider  and  |)errv  somewbut  suggest  these  liquors 
i>y  their  taste.  They  are  yelluwish  and  <lo  not  contain  any  cream 
of  tartar. 

The  vinegar  of  beer  is  yellow  and  suggests  sour  l)eer. 

Vinegar  from  woixl  always  keeps  a  slight  pyrogenous  taste. 

That  which  is  obtained  by  acidifying  commercial  alcohol  by 
myatdermn  tinii  is  not  .sensibly  superior  to  it.  The.se  are  liquors 
of  which  the  dull  acid  llavour  dm*  not  well  satisfy  the  sense 
of  tast<v 

Capers,  gherkins,  pickles,  el-c.,  owe  their  acidity  t<>  the  vinegar 
which  is  perfum(>d,  as  the  cruse  may  i)e,  with  pejjjH'r,  spices,  tar- 
ragon, laurel,  et4'. 

{e)  Salt  CinidimenlJi. — Various  salts  of  ]K>ta8sium,  soda,  lime, 
magnesia  and  iron  are  suitable  for  pnr|M>ses  of  alimentation  and 
play  there  an  important  part,  as  we  shall  see  later  (p.  321). 

Butof  all  these .saltji  chloride  of  mnlium,  or  kit^'hen  salt,  is  tlio 
salt  which  we  introduce  in  it-s  natural  condition  into  our  foofl. 
Sftlt  exis|.s  in  f)ur  e.xlra-cellular  plasmas,  and  we  shall  return 
again  later  to  the  im|K>rtance  of  the  part  it  plava  in  connexion 
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rwith  saline  foods.  Wo  daily  add  directly  from  6  to  8  grms.  of 
it  to  our  food.  Thin  addition  i.s  the  nioro  necessary  tlie  more 
alimentât iuii  it*  impoverished  in  chlorides.  We  have  already  said 
thatmxlt  [iroleeti*  tiie  albuminoid  substances  against  dissimilation. 
Salt  is  then  pre-eminently  an  economical  food.  It  enable»  the 
herblvora  to  take  and  digest  fodder  which  they  would  refuse  if 
it  hiwl  not  been  previously  salted.  It  exeites  the  production  of 
milk.  It  jirnvokes  in  tlie  ornnivora  the  .secretion  of  a  more 
acid  gastric  juice. 

(/)  Sugared  i'ondimcnls. — We  shall  place  among  tliese  condi- 
ments cane  sugar,  tuOk  sugar  and  lioney,  although  these  ingre- 
dients are  also  genuine  foods. 

Catie  swjar  or  saccharose  is  extractod  from  the  sugar  cane,  in 
tlio  colonies,  and  from  sugar  l>eetroot  in  Europe.  It  is  this 
which  is  principally  found  in  sugared  fruits  sliglilly  or  not  at 
all  acid.  Wliat-ever  Ijc  its  origin,  saccharose  lui.s  always  tlie 
same  com])osition  and  correspon<ls,  when  it  is  pure  and  crystal- 
lized, to  the  formula  (Î'-H'-O".  We  will  not  dcscril)e  this  pro- 
duct here.  It  will  suHice  to  say  that  this  sugar,  which  is  the 
commonest  sugar,  is  white,  crystalline,  inodorous,  very  sweet, 
soluble  in  the  third  of  its  weight  of  water  at  15  and  in  the  fourth 
at  KXJ '.  Siniph'  syrup  of  chemists  is  made  with  white  swjnr 
1,000  and  water  .')25.  Tliis  syrup  boils  at  1(1")"  and  keeps  without 
fci'menting  or  turning  brown. 

When  sacciiaru.Hc  is  nieltetl  at  ItK)  it  gives  a  thick  liipiid  which 
in  cooling  turns  into  a  vitreous  tua.ss.  It  is  tliis  pi ntluct  which 
is  wrongly  calletl  Imrli  tj  isiujttr. 

Saccharose  Ls  not  only  a  condiment,  it  is  also  a  food.  Formerly 
a  lu.xury,  and  even  a  medicine,  it  was  replaced  for  the  sake  of 
economy  by  honey  and  the  concentrated  juices  of  sweet  fruits. 
In  France  today  lt'Hl,<Miii.(HMJ  kgs.  of  sugar  «re  consumed  and, 
it  seems,  more  than  three  times  as  nniith    in  Fngland. 

In  pivssing  tbrougli  the  alimentaiy  canal,  cane  sugar  is  inverted 
or  changcti  into  ciptal  |)art,s  of  gluco.se  and  Icvuhise  ;  saccharo.se 
could  not  be  direitly  a.ssirnilatecl  if  it  weiv  injected  in  the  vein», 
as  has  Ix^cn  shown,  since  1848,  by  Bouchaidat  and  iSandra.s. 

Sugar  is  jileasant  to  the  taste  am!  nourishes  after  tlu^  manner 
of  starch  and  fat.s.  It  is  partly  stoii-d  up  in  the  liver  under  the 
f(»rrn  of  glycogen. 

Ltirtlnc  or  milk  .sugar  f'^H'-'-'O", IPO  exists  in  the  mUkof  uiam- 
UKilsand  also  in  some  vegetables,  f'ow's  milk  contains  4(1  to  5(1 
grnis.,  human  nrilk  TOgrms.of  it  jierlitre.  It  is  a  white  substance, 
rather  bard,  which  crackles  between  the  teeth,  not  vei-y  sweetand 
soluble  in  sue  parts  of  cold  wat<-r.  Its  sjjecilic  rotatory  power  Ls 
|ul(/=  -t- 52*^5.  It  may  ferment  directly  under  certain  conditions. 
It  is  to  this  fermentation  I  hilt  koumiss  and  képhir  owe  their  .alco- 
hol. Milk  sugar  is  transformed  in  the  intestine  into  galactose  and 
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glucoae  which  are  afterwards  reabsoilied.  These  sugars  act 
hke  licat-produciiig  foods.  But  M.  Miwso  has  proved  tl»at,  in- 
jected into  tlie  veiiiH  or  given  directly  to  animals,  they  poasess 
also  an  evident  oxi'iting  at^tioii  on  muscular  contraction. 

We  find  in  acid  fruits  such  a-s  cherries,  grapes,  gooseberries, 
etc.,  some  inverted  sugar  formed  by  almost  «(jual  parts  of  glucose 
and  lévulose.  This  mixture  is  esi>ecially  i!iet  with  in  honey. 
It  is  known  that  this  product  is  disgorged  by  the  bee  after  it  has 
fed  on  the  nectar  of  flowers.  Separated  from  the  cnke  of  wax 
where  it  has  been  depo.sited,  honey  constitutes  a  semifluid  sub- 
Btancc  wliich  boconies  concentrated  and  hardens.  It  is  formed 
of  a  aii.xture  of  glucose,  lévulose  and  a  little  saccharose  with  small 
quantities  of  aromatic  and  colouring  j)rinciple,s. 

The  most  esteenicd  are  those  which  come  from  Greece,  Nar- 
boiino  and  Gâtinais.     Honey  may  be  preser\'etl  indefiniU^y. 

It  is  slightly  laxative,  especially  the    highly  coloui-ed  kinds. 

Mead  was  the  liqueur,  more  or  less  alcoholic,  which  was  obtauied 
by  dissolving  honey  in  ten  to  twelve  times  its  weight  of  water 
and  keeping  tlii.s  .solution  for  some  time  ;  it  then  underwent  a 
8iJont-ane<ju.s  al<;oholic  fermentation. 

{ij)  Condiments  of  A  nimal  Orujin. — ^The  preparations  of  half 
fennented  fish,  anchovies,  caviare,  botargo,  made  cheeses  and 
extract  of  meat  itself,  should  be  cited  in  this  place. 

The  preparation.^  of  ferment-od  fish  which  appear  to  be  higlily 
prized  by  the  Cliinese,  and  formerly  by  the  Ancients,  are  not  so 
esbcomed  by  us. 

Anchovies  preserved  in  pickle,  in  pepper  and  other  spices, 
smoked  herrings,  etc.,  are  at  the  same  time  fo(xl.s  and  stimulanla 
of  the  apiK'tit-e  and  digestive  functions.  Botar<jo,  highly  appre- 
ciated as  a  condiment  on  the  French  Mediterranean  shores,  is 
made  of  mullets'  roes  or  of  umbriiia  dried  in  the  sun  in  the  enveloj» 
of  their  gland.  One  should  compare  with  this  caviare,  the  eggs 
pressed  and  salted,  sometimes  slightly  smoked,  of  the  great  stur- 
geon, the  sangle,  the  ablet  and  bream.  Like  botargo,  caviare, 
concerning  which  wc  have  already  said  a  few  words  (p.  2(.l4), 
forms  a  dish  very  rich  in  nucleoproteids  and  other  nitrogenous 
and  phosphoratiti  principles  giving  by  di-ci. m  posit  ion  some  hexone 
bases  (Kossel).  Here  is  the  coinp<isition,  rather  variable  how- 
ever, of  the  caviare  of  the  sturgcion,  as  behig  the  lx«t  known  : — 


VVutcT 

Nitrogenous  iiiuttcrs 

Kittty  iiiiittora 

OlIiiT  iiiin-f>ilr»)'t<iu>uit  orgunio  multora 
.Mineral  huIU 


Caviare  of  8tun»0D. 
37-5  06-97 

29-2  •27-87 

0-3  12-85 

7-8  — 

0-3  2.31 


A  part  of  the  salt«  inentione<i  in  these  analyses  (4*8  out  of  9*3 
in  the  lirst  cose)  is  chloride  of  uodiuni  added  to  this  preparation. 


CONDIMENTS 

The  caviare  of  Astrakan  is  more  esteemed  than  that  of  the 
Elbe.  Certain  caviares  (the  laslychnata  for  example)  are  pre- 
pared with  very  ripe  eggs  fermented  and  salted. 

All  these  preparations  appear  to  be  very  easily  digested. 

Anchovies  preserved  in  brine,  aromatized  with  pepper,  laurel, 
etc.,  form  a  delicate  dish  and  a  stimulant  to  the  appetite.  They 
contain  in  100  parts  :  Water,  58  ;  albuminoids,  23  ;  fats, 23  ;  and 
salts,  24,  of  which  19  to  20  are  ordinary  salt. 
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THE  system   eiot  only   needs   organic  alimentary  matters  ; , 
water  and  the  fixed  iiiiiieral  .sul)staiu'es  are  aljsolutely  in- 
dtsiKsnsdble  to  it.     We  shall  first  e.insider  the  lattt-r. 

We  liavo  already  seen  (p.  29)  that  iiiiiienil  salts  enter  into 
the  L'oniposilioii  of  all  the  organs  and  ptasnias  of  animals.  In 
the  hones,  muscles,  nervo-tisauoa,  wkin.  tliflereiit  glands,  blond, 
lyinitli,  etc.,  the.se  sul)staneea  exist  in  relative  (juaiitities  aIniuHt, 
invaritthle.  and  for  eaeli  organ  they  vary  little  accurding  to  the' 
state  of  health.  N'ornmlly,  mineral  matters  only  change  in 
abuojiite  ((iiantity  ajid  prnjHirtioas  from  one  tissue  to  another  : 
fresh  muscles  crtntain  It  In  l-r?  percent,  of  them,  the  blood  OO 
to  I  15,  fresh  bones  34  to  37  per  cent.  These  statements  will 
suffice  by  themselves  aloae  to  show  that  the.se  salts  |)lay  an 
important  |»art  in  the  organs  since  they  are  localized  in  them  hy 
selection. 

On  the  tither  hand,  saline  matters  are  constantly  eliminated  j 
by  the  urine,  fa,'ee«,  sweat,  epithelial  des<juamation,  etc.  Tim) 
adult  thus  loses  every  day  2(i  to  27  grms.  of  these  substances, 
alwut  half  of  which  is  made  up  of  sea-salt.  The  growtil  of  young 
animals  further  in<rca.sr-.s  (he  need  of  fixi-d  salts  :  .'{  t-o  38  grms. 
of  phosphate  of  lime  aiv  uece.ssarv  jK'r  week  to  form  the  iMtdy 
of  the  yomif;  child  ;  he  must  then  tind  about  027  grms.  of  lime 
and  nearly  I)- 10  grms.  of  (thosphorus  cveiy  day  in  the  milk  and 
other  subÂtauces  on  which  he  is  fed.  The  ftxxls  ought  to  repair| 
these  losses  incessantly  and  to  supply  these  mineral  needs. 

The  salt«  of  the  organism  jjlay  iR-sides  an  important  part  iai 
the  nutritive  exchanges.  Between  two  different  eontiguoua 
cells,  or  iH'tween  eat'h  of  these  celLs  and  the  plasma  which  bathes 
them,  it  is  necessary,  in  order  that  the  rmlrilive  exchanges  may 
Ik»  ae<'oinplishtMi,  that  there  slioultl  be  a  I'uii.'ie  priKlucing  the 
circulation  of  the  («rcHliicts.  Salts,  in  lu'coming  dilutwl  in  the 
humours  of  the  organism,  intriKlucc  their  osmotic  (ensioiiK  that 
are  l^eat  eonipait-d  to  a  tension  of  va|>our  which  premises  on  the 
cell  walls  and  t<"nds  to  traverse  them  in  such  a  manner  as  to 
establish  isotony,  that  is  to  say,  equality  of  pre.s,sure  on  the 
two  sides.  Hence,  this  circulation  from  out<«de  to  inside  and 
from  inside  to  outuide  wlilch,  aieording  to  the  nature  of  llie_ 
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dissolved  salts,  carries  away,  cliemically  or  pln-Bically,  the  siih- 
stances  wliicli  are  either  eoiiihined  witii  these  salts  or  dissolved, 
the  pnxluets  of  secretion  and  the  matters  for  assimilation. 

Thus,  as  soon  ajj  one  attempts  to  deprive  the  organism  of  its 
mineral  mattei-s.  the  discomfort  daily  becomes  greater.  However 
sufficient  the  ahmentation  may  be  in  other  respects,  cachexia 
and  death  are  the  consequences  of  this  privation. 

Chossat,  Bouasingault,  then  Forater  and  many  others,  studied 
the  effects  on  the  organism  of  this  privation  of  salts.  Forster' 
fed  some  dogs  with  the  powder  of  boiled  meat  drained  of  wat«r 
(it  only  left  08  grniH.  of  ash  jjcr  cent.)  ;  to  this  aliment  he  added 
starchy  substances  and  fots  in  the  quantities  and  proportions  of 
normal  alimentation.  He  not  iced  that  an  the  organism  grew  poorer 
in  salts,  the  subjects  under  experiment  grew  weaker  :  stupidity, 
trembling,  muscular  weakness,  sluggishness  of  the  lower  parts 
and  convulsions  appeared.  Finally  digestive  troubles  and 
vomitings  took  place.  The  animals  died  at  the  end  of  twenty- 
six  to  thirty-six  days,  whereas  some  other  dogs  subjected  to 
complete  alimentary  inanition  lived  from  forty  to  sixty  days. 

Kemtnerich  also  tried  to  feed  two  dogs  with  meat  exhausted 
of  salts  by  boiling  water.  To  this  iunjerfect  nutriment  he  added, 
in  the  ca,He  of  one  of  the  two  animals,  a  little  of  the  residue 
obtained  from  the  incineration  of  meat  broth,  in  the  case  of  the 
other,  sea-salt  only.  The  first  dog  prospered,  tlie  second  no  longer 
increaseil  in  weight.  TliLs  observation  at  once  shows  the  pre- 
ponderating influence  of  certain  mineral  salts  which  are  met 
with  in  the  tissues  and  plaiitnas,  in  particular  of  the  alkaline  and 
earthy  phosphates  of  extract  of  meat. 

The  fact  Ls  that  all  the  proteid  matters  of  our  cells  and  humours 
nrv  united  to  these  phospliates.  without  which  they  would  not 
be  able  to  perform  their  functions. 

The  indispensable  mineral  matters  are  brought  to  us  by  the 
usual  foods  in  very  different  forms.  Substances  of  animal 
origin  contain,  united  with  their  albuminoid  substances,  organic 
phosjihorus  and  sulphur  which,  by  their  decomposition  and  oxida- 
tion in  the  economy,  are  changed  into  phosphoric  and  sulphuric 
atnds.  thus  furnishing  an  excess  of  the^e  acids  which  tends  to  acidify 
the  blood.  The  vegetable  foods,  on  the  contrary  (except  bread 
and  cereals),  always  bring  us  an  excess  of  bases.  Thus  they 
alkali/.e  the  bumouni. 

The  following  table  gives,  for  1,000  parts  of  fresh  foods,  the 
quantity  in  grammes  of  the  alkaline  and  acid  principles  which 
they  contain.  We  shall  notice  the  relative  jworness  of  animal 
foods  in  basic  contributions  and,  on  the  contrary,  the  richness 


>  Zeilsch.  liir  Biolog.  t.  IX,  p.  297  (1873). 
buch  der  phi/»iolog.     1897. 
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of  the  vogctaljle  foods  in  alkalies  unci  even  in  pliosphoric  acio 
but  always  with  an  excess  of  alkaline  baiios. 

comtblbutioms  in  bases  and  acjus  of  some  f0ou8  of  animai-   ob 
Vbobtabus  Ohioin. 


For  1,000  fmh  psrtt. 

K«0 

NâïO 

CaO 

MgO. 

Fe»03. 

PW. 

BO>. 

CL 

grnifl. 

gnris. 

RTma. 

gmiB. 

grmB. 

gmis. 

grma. 

gnne. 

Meat  o{  mainmals 

:i-r> 

o-r»5 

0-61 

0-4 

0-03 

4-2 

2-2 

o.« 

Liver 

3-0 

I--2 

O'lS 

0-01 

0-20 

4-0 

00« 

0-3 

Bruin 

1-15 

1-0 

0-03 

U-41 

0-08 

1-13 

014 

0-4 

Floslj  of  piki»     . 

l-4(i 

1-24 

0-45 

0-'23 

— 

2-32 

0-16 

0-3 

Huiiiiiii  initk      . 

■203 

o-.in 

0-S5 

0.17 

0-01 

1-22 

— 

112 

Cow'»    milk 

'239 

1-50 

21« 

0--28 

0-004 

2-65 

— 

2-28 

Wiout  bread     . 

i-mj 

0-Hi) 



__ 

3-35 

0-1 19> 

— 

Haricot* 

13'2 

2.80 

1-97 

2-11 

0-35 

11-5 

l-W)» 

0-8 

Peas       .      .      . 

9r.8 

3-75 

0-6H 

2-41 

0-27 

9-67 

lO-Otf' 

0-14 

Boniia     . 

6:>4 

5-71 

2-17 

2-00 

0-30 

11-3» 

0-40« 

,  0-24 

Cauliflowors 

0-20 

(l-ll 

0-17 

(1-02 

0-004 

0-13    O-ll" 

1  0-0« 

Apples   . 

1-30  1   0-03 

0-lfi 

0-32 

0-06 

0-50  1  0-22» 

1    — 

Ah  the  flesh  of  nnimnlK  contain»  a  quantity  of  pre-existing 
plioHjdiorii!  ami  Hulphiiric  acids,  capable  of  saturai  itifj,  and  more 
ttian  that,  all  the  bases  contained  in  this  food,  it  follows  that 
the  caniivora  which  feed  exclusively  on  it,  could  n<»t  tind  in  it  the 
materiab  suitable  for  alkalizing  their  blocid.  Moreover,  as  wo 
have  just  said,  the  oxidation  of  tlie  sulphurated  and  phosphorated 
organic  jiroducts  of  this  muscular  flesh  gives  also  a  certain  pro- 
portion of  free  sulphuric  and  phosphoric  acids.  Finally,  the 
dissimilation  of  the  nucleins  of  the  meat  produces  a  fixed  acid, 
uric  acid,  which  tends  to  acidify  the  blood  and  plasmas.  Unable 
to  find  in  their  food  the  alkali  to  neutralize  their  humours,  the 
carnivorous  animals  procure  it  by  mean»  of  a  mechanism  on 
which  we  have  been  enligiitened  chiefly  by  Schniiedeberg  and 
Walter  and  later  by  Hallevorden.'  They  perceived  that,  in  the 
case  of  carnivorous  aninuils  and  even  in  the  case  of  omnivorous 
ones  which  do  not  get  a  sufficient  quantity  of  vegetable  alkalies, 
the  organism  by  the  destruction  of  its  albuminoids  makes  alkaline 
bases,  especially  ammonia,  and  that  in  a  greater  proportion 
according  to  the  greater  abundance  of  the  acids  to  be  neutralized. 
But  this  mechanism,  very  powerful  in  the  carnivora,  has  however 
a  limit,  the  omnivorous  animal  cannot  long  do  without  alkaline 
foods,  and  particularly  vegetables. 

•  This  ntiinber  0  110  refers  to  the  Bilira  SiO',  in  this  c««e,  and  not  to  SO*J 
'  In  addition  8iO  »  =  0  14  ({rms.     -^  In  addition  0  06  gnns.  of  SiO'. 

•  In  addition  0  73  gmis.  of  8iO>.     "  In  addition  0  128  gnns.  of  SiO». 

•  In   addition  0  16  grins,  of  SiO'. 
T  Arch.  f.  txp.  Path.  t.  VII.  p.  148,  and  t.  X,  p,  124. 
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Tlie  calculât  ion  of  the  table  (p.  31)  of  niinerul  Iosscî*  wiiicli  tho 
adult  uiidergiDes  iij  twetity-four  hours  by  tlie  urine,  f;wea  and 
sweat,  leads,  in  the  ease  of  acids  and  bases,  to  the  following  nuni  liera 
corresponding  to  the  daily  needs  of  the  organism  in  each  of  the 
mineral  principles  : — 


K20 

Nii'O 

CO 

M|{0 

Fe*0' 


Minerai.  Substances  Nkcbssaby  peb  24  Houbs. 
Baitiu.  I  Acid». 

.      .      .      .  3-2-2gruiB.  ^    P=0' 3-9    griiaJ 

.      .      .      .  7-70     ,.  SO^ 2-03'  „ 

....  1-47     „  SO» 0-25  ., 

.      .      .      .  0-3lt     „       I  a 8-50»  „ 

.      .      .      .  004     „       '  CO» 0-05  .. 


Let  08  see  how  we  obtain  these  materiaLs. 

Alimrnlanj  Alknlivx. — The  allowance  fur  twenty-four  hours  con- 
taining 107  grnis.  of  albumin  corresponds  to  about  I  grm.  of  sulphur 
which,  oxidizing  to  the  extent  of  four-fifths  in  the  system,  will 
give  2  grins,  of  sulphuric  anhydride  SO^.  The  organic  phosphorus 
Ls  tran.sformed.  hy  tlie  same  mechanism,  into  about  O.'J  grnis.  of 
pho.splioric  anhydride  i'-O^  jkt  daj'.  These  acids  would  n-cjuire 
alt()gct  her  'IM  grins,  of  pota-sh ,  K*0  (or  the  corresponding  quantity 
of  Na^O),  in  order  to  be  neutniliz(>d  as  they  arc  in  the  blood  and 
humours.  Such  is  the  minimum  quantity  of  these  bases,  that  we 
ought  to  find  each  day  in  the  vegetable  fowls  ahme  capable  of 
presenting  them  to  us  in  t!ie  form  of  organic  salts  fit  to  be  trans- 
formed into  carbonates  in  the  system. 

The  different  foods  are  far  from  bringing  us  the  two  principal 
alkalies,  pota,sh  and  soda,  in  equal  quantities.  The  following 
table,  drawn  up  by  Bunge,  gives  the  absolute  and  relative  rich- 
ness in  potash  and  soda  of  the  different  tissues,  humours  and 
alimentary  substances.  All  the  numbei-s  are  expressed  in 
grauimes  and  refer  to  I,(XH>  dry  i)art«  of  each  food  : 


Rico 
OatH 
Wheat  . 
Ryi-  .  . 
Bttrley  . 
Apples  . 
Pt'as 


K>0 

Na'O 

K^O 

Na'O 

grins. 

grma. 

gnns. 

RTms. 

1 

003 

Herbs  .      .      . 

C-18 

0-3- 1-5 

Beef      .      .      . 

1» 

3 

6-fl 

0- 1-0-4 

Ox-blood   .      . 
Milk  uf  a  biteh 

2 
•    1  5-6 

10 
2-3 

Human  milk   . 

1-2 

11 

01 

Haricots 

.        21 

0-1 

1-2 

0-2 

Strawberrins   . 

22 

0-2 

9-17 

1-10 

Potatoes    .      . 

20-28 

0-3-OG 

'  In  reality  wo  do  not  receive  from  our  daily  foods  the  3  0  {jrinB.  of 
P-O''  and  2  03  Rrin».  of  SO'  here  indicated  ;  but  the  organic  phos- 
phorti.i  and  sulphur  of  these  focHls,  passing  into  the  system  in  thix  form, 
ouj»ht  to  lie  included  hi>re  in  the  form  of  P'O'  and  SO^. 

-  including  the  chlorine  and  sodium  of  the  salt  brought  by  alimontation 
for  twenty-four  hours. 


^  DIET  AND  DIETETICS  ^ 

Meat  and  milk  bring  us  only  very  little  of  salts  of  soda  :  0'07 
per  cent,  of  chloride  of  aodium  in  muscular  tissue  ;  O'l  ia 
milk. 

Except  for  the  blood,  we  see  the  small  part  that  soda  plays  in 
the  living  body  in  compai'ison  with  potash.  It  is  in  fa<:t  by  the 
potash  that  the  tissues  arc  alkalized,  and  it  is  owinu;  to  this  that 
the  combustions  are  brought  about  wliifli  tend  t<)  provoke  the 
oxidizing  ferments.  It  is  then  potash  (bicarlxinate,  tartrate, 
citrate,  etc.)  rather  than  soda  or  stxliuni  carbonate  which  it  is 
expedient  to  introduce  into  the  system  when  one  wi.slies  to  acceler- 
ate organic  combustion.  For  that  matter  this  is  what  plants 
achieve.  They  possess  the  singular  faculty,  even  in  the  soils 
poorest  in  potash,  even  in  those  in  which  soda  predominates,  of 
choosing  the  salts  of  potassium  necessary  for  their  wanLs  and  of 
transforming  them,  by  a  mechanism  which  stilt  escapes  us,  into 
organic  acid  salts. 

Brought  to  our  tissues  by  the  foods,  these  salts  are  transformed 
into  carbonates  owing  to  the  oxidation  of  their  combustible 
part,  either  in  the  cells  or  in  tlie  blood  of  herbivorous  and  omnivor- 
ous an  mais  where  tlicy  meet  aodium  chloride.  They  immediately 
undergo  with  it  a  double  decomposition.  This  résulta  in  carbonate 
or  bicarbonate  of  .soda  whichjalkaUïcs  tlie  plasma  of  the  blood,  and 
chloride  of  potassium  which  in  partly  eliniiiiatcd  by  the  kidneys. 
The  carbonates  of  potash  and  soda,  a-s  well  as  the  scxia  set  free 
by  the  production  of  the  gastric  hydrochloric  acid  which  the 
peptons  neutralize,  arc  afterwaixLs  united  with  the  phosphoric 
and  sulphuric  acids  coming  from  tlic  oxidation  of  the  phasphorua 
and  sulphur  of  the  albuminoids,  as  well  as  with  the  taurtK-holic 
and  glycocholic  acids  incessantly  poured  into  the  intestine  in 
the  form  of  -salts  of  soda  ;  these  phosphates,  sulphates  and  other 
sodium  salts,  whicji  have  become  u.selfss  from  that  time,  are 
thrown  out  with  the  urine  and  fa>cc.s.  We  lose  each  day  from 
9  to  14  grms.  of  sea-salt  and  from  2  to  4  grms.  of  ](otash  K'(J  by 
the  urine.  Hence  the  animal's  constant  need  of  alkaline  salts  : 
of  those  of  potash,  in  the  form  of  assimilable  and  combustible 
organic  salts  ;  of  those  of  soda  hi  the  form  of  chloride,  of  which 
the  negative  element  passes  into  the  gastric  juice,  which  the 
basic  element  alkalizes  the  pla*ima«  and  fornus  the  biliary  salt«. 
In  the  case  of  the  onmivora,  a  small  part  of  the  acids  originating 
from  the  organic  combustions  is  also  neutralized  by  a  little 
ammonia  formed  in  a  small  proj>ortion  at  the  expense  of  the 
albuminoid».  Tluwe  ammoniacal  salt»  are  partly  thrown  oflf 
with  the  urine. 

The  sea-salt  and  the  salts  of  jKitassium  having  thus  disap- 
peared by  double  decomposition  and  afterwards  renal  elimin- 
ation, the  want  of  these  alkalies  makes  itself  felt  afresh  ;  henue 
the  continued  noceesity  of  alkaline  ba^es. 
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On  the  other  hand,  in  the  ca^e  of  tlie  fleiih-eater,  the  produc- 
tion of  ammonia  hefomiiig  prejiondtratit,  the  need  of  sa!t,s  of 
B(xia  or  of  pota,sli  diminishes  or  disapjK-ars.  Tims  wliilst  frugiv- 
orous  and  oainivorgua  populations  endeavour  to  ohtain  alkal- 
ine salts,  carnivorous  individual»  and  jKfjple  (Ostiaks,  Ton- 
gousses)  do  without  tlie»c  salttJ  to  a  very  great  extent. 

The  more  vegetahle  the  diet,  the  greater  is  the  amount  of  sea- 
salt  whieli  should  Ije  added  to  the  footl.  Generally  8  to  9  grms. 
per  day  \a  sufficient. 

Whatever  be  the  metliotl  of  alimentation,  salt  always  remains 
in  the  bloixl  a  veiy  nearly  constant  cjuantity  except  in  complete 
and  prolonged  abstinence,  when  it  may  fall  to  a  third  of  its  usual 
amount. 

(,'.  Voit'  Dehn,'  Schaurnann,^  and  A.  Java!  have  observed 
that  tliea«hlition  of  sea-salt  or  chloride  of  jK)tas8ium  to  the  food 
of  aninialn  produces  polyuria  and  azoturia.  Under  iU  influence 
urea,  even  if  the  imlrr  taken  inlo  thf  stomach  is  not  increased,  is 
eliminated  in  greater  ainmdatiee.  (".  Voit,  in  an  experiment  which 
lasted  forty-nine  days,  found  an  increase  of  ll)(>  grms.  of  urea 
in  the  total  comparetl  with  the  ordinary  elimination.*  The 
other  alkali  salt»  posséda  an  analogous  action,  but  much  less 
pronounced. 

It  i.H  owing  to  these  saltw,  and  particularly  to  the  chloride  of 
sodium,  that  the  majority  of  the  products  of  dissimilation  are 
eliminate*!  by  the  kidneys  :  urea,  complex  amides,  leucontains, 
etc..  and,  in  the  case  of  diabetics,  glucose,  either  Ijecaase  these 
bodies  are  unite*!  directly  with  tltese  salts,  or  I)ecau8e  the  pro- 
ducts of  decomposition  of  the  tissues  are  rendeitKl  soluble  and 
are  carried  out  by  the  sixla.  like  the  hiliarj'  acids,  soda  which, 
originating  itself  from  salt,  ba.s  undergone  a  double  decompo- 
sition with  the  potassium  Malts  of  the  tissues.  It  is  known  tliat 
chloruration  of  the  organism  increases  hydrochloric  stomachal 
secretion  (Dastre,  Linnossier). 

Thus  we  underatand  the  beneficial  influence  of  ordinary  salt 
on  health,  in  particular  that  of  stable  animals,  an  influence  to 
which  is  jjerhaps  added  that  of  small  (juanf  itics  of  ai>fenic  which 
I  have  always  found  in  sea-salt,  and  which,  in  these  feeble  doses, 
stimulates  very  favourably  the  vital  medianism.  Hence  also 
the  well  known  action  of  salt  on  the  appetite  and  fecundity. 

Complete  privation  of  salt  has  the  effect  of  considerably 
reducing  that  which  we  eliminate  by  the  urine.  From  the  thiid 
day  onwards  this  quantity  falls  to  2  grms.  then  to  1  grm.  or  a 


'    Unterêiich  u.  d.  Einliium  deg  Koch^alz.  1860. 
'  Pfiiiger'n  Arch.,  Bd.  XIII,  p.  307. 
'  DUtertat.  Hallo,  1893. 

*  It  IB  to  n  certain  extont  by  the  mimo  mciplinnisiii  that  the  salting  of 
meat  portly  eliminates  the  extraetivi»  in  the  form  at  brino. 
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little  less  and  afterwards  remains  constant  (Forster).     If  salt' 
is  then  given  ti>  tiie  creature,  tliLs  salt  accumulates  in  the  blood 
until  the  normal  amount  is  rc-establLshed.     On  the  other  hand, 
if  deprived  of  salt,  the  creature  tends  to  dehydrate  itself  ;  whence  | 
has  arisen  the  practical  observation  concerning  the  treatment  ] 
of  œdema,  drojwies,  ascites  and  Bright's  disease  by  dechlorin- 
ation.     We  shall  return  to  this  point  à   propos  of   methods  of  I 
ti-eatnient. 

Salts  of  the  Eitrthij  Alliftlines. — The  salts  of  lime  and  magnesia 
are  not  less  indispensable  to  life  than  the  alkaline  salt*».  They 
are  very  uneiiiuilly  furnished  to  us  by  the  articles  of  food.  The 
following  figures,  which  indicate  their  ricluiess  in  these  bases, 
are  borrowed  from  Bunge  : 


For  100  paru  of  Dry  Food, 

C»0 

MgO. 

Cow's  milk       .... 

151 

0-20 

Yolk  of  egg      ...      . 

0-38 

0^ 

Wliito  of  egg    .... 

01 3 

0-13           _ 

Hiiinaii  milk     .... 

Oi>43 

(M»          H 

Boef 

0029 

0-16          ^B 

Hrnin 

0080 

Ù-2i          ^M 

WhoHt 

ooon 

0-24          ^B 

Potatoes 

O'lO 

010            ^ 

Pens 

0-137 

0-220 

Lime,  like  magnesia,  is  found  in  the  system  :  1st.     Under  the^ 
onjanic  form   of   lecithins,    lecithalbunjins,  etc.,  or   under   still 
more  complex  forms  of  such  a  kind  that  these  elements  cannot 
be  detected  l>efore  the  organic  molecule  which  contains  them 
has  been  destroyed.     Magnésium  is  better  fitted  than  calcium  i 
to  furnish   these  complex  combinations. 

2iid.  lender  a  xemi-oryiinic  form  united  to  the  albimiins  and 
complex  substances  of  the  tissues,  under  the  form  of  albumin- 
attw  which  can  be  broken  up  by  means  of  the  action  of  weak] 
acids  and  dialysis. 

3rd.  Fiiuilly  under  the  form  of  mineral  or  organic  salts  solubla  I 
or  insoluble  (sulphates,  lactates,  phosphates,  etc.)  which  allow  of] 
the  circulation  and  excretion  of  these  combinations  of  metals. 

It  was  interesting  to  see  how  these  two  bases  vary  in  Uit  case^ 
of  the  same,  animal.      Here  are  the  quantities  of  lime  and  mag- 
nesia found  in  the  different  organs  of  the  same  dog  by  Professor 
Aloy*  of  Toulouse.     All  these  proportions  are  calculated  in  milU-j 
grammes  and  refer  to  1,000  parts  of  fresh  tissue  : — 

'  Le  ealeium  ft  le  nuiffnetium  eket  la  itrt»  vivant»,  by  Prof.  F.  Aloy,J 
Toulouse,  1807.  * 
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Bmin       .... 
Mamie     .... 
DeabrinoUxl  \glot>uUt 
Wood        /     serum 
H*ir        .... 
ApooenraaM 
Bono  (tibia)       .      . 
Heart      .... 
liver        .... 
Kidney     .... 
Spleen      .... 


Oog  weishliig 
ib-iktt. 
(S  yn.  old). 


Ca  Mg 

S8  84 

147  270 

very  «ni.005 

80  24 

18S  IS 

130  0 

210IH)  4.W 

3&7  440   I 

I7S  48 

238  126 

382  r<4 


Bltehwolchlog 


Ca 

14 

IDS 

nil 

80 

280 

180 

181)00 

380 

■2!i9 

350 

448 


Mg 
72 

332 

002 

12 

22 

36 

631 

4U8 
06 

192 
72 


0* 


033  019 
054  000 
very  amall 


33 

8-2 
40 
400 
081 
36 
18 
76 


2-7 
127 
6 
311 
0  78 
39 
18 
63 


Avei 


026 
087 
very  nmall 
3 
104 
45 
383 
078 
37 
18 
68 


In  the  case  of  the  horse,  Prof.  Aloy  has  found  per  kg.  : — 

ClO  MgO 

Broin O-OSO  .      .  0-150 

MuBcle 0-310  .      .  0-740 

We  see  that  magnesia  predominates  in  the  brain,  muscles, 
globules  of  tlie  1)1o<k1,  thyniu.^  and  Huprarenal  capsules.  Eggs 
are  al.so  very  rich  in  niagntwiuiii.  .Microbe.s  tlicni.Heh'es  could 
not  do  witliout  it.  In  no  cuwc  can  lime  replace  magnesia.  For 
fotHls,  magnesia  accompanied  hy  phosphates  of  potassium  is 
met  witl),  aspecially  in  tiie  seeds.  It  is  aliundant  in  wheat 
bread,  potatoes  and  t!ie  other  tidn-rcles,  as  well  as  in  veget- 
ables. It  is  always  accompanied  by  phosphorus.  Lime,  rare 
in  these  different  jiarts  of  animals  and  plants,  exceetU  juagnesia 
in  the  other  organs.  It  is  tlic  base  which  is  most  especially 
abundant  in  foliaceous  partes.  In  tiie  case  of  animals,  it  pre- 
dominates in  the  supj)orting  bony  connective  and  cartilaginous 
tissues.  Let  as  note  that  in  the  brain,  magnesium  is  four  times 
more  abundant  than  lime  ;  probably  it  exists  there  {in  part  at 
least)  in  the  organic  state,  as  I  have  shown  it  hapi»en  in  the  case 
of  chlorophyll. 

Magnesium  is  then  the  specific  metal  of  the  most  differentiated 
organs,  and  calcium  thatesfHK^iallyof  the  supporting  tissues.  We 
see  this  well  in  the  case  of  vegetables  ;  ItH)  parts  of  ash  contain, 
according  to  Boussingault  : — 


K>0. 

CâO. 

MgO. 

P*0». 

Grain  of  wheat 

.     30-12     . 

.     3-0       . 

.      10-20     . 

.      48-30 

Straw 

.      I0-17     . 

.     7-28     . 

4-70     . 

4-14 

It  is  the  same  in  the  case  of  the  animal,  as  tlie  figures  of  the 
preceding  table  show. 

The  excretion  of  lime  is  irregular  and  varies  with  alimentation. 
Being  a  secondary  chemical  means  of  support,  this  base  may 
undergo   variations  i)idependent  of  tho.se  of   the  protoplasma. 
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It  is  not  the  same  in  tlie  case  of  magnesia  :  belonging  to  the 
moat  difTercntiated  parts  of  tlie  cell,  its  excretion  follows  tlie 
variations  of  tliat  of  urea  or  nitrogen  in  the  case  of  the  animal. 
With  regard  to  this,  here  are  some  figures  due  to  Prof.  Aloy  : — 


Urine  during  £4  hour».      Ce,0 

Alimentation  very  much       \  1-350  lit.     . .     0-31 

animalized 
Ordinnry  inixetl  diet 


1 1-400 
1-3Ô0 


0-30 

0-27 


MgO. 

0-27 
0-28 
015 


Bunge  had  abeady  given  the  following  figures  :- 


Aloat  altmontation 
Brood  „ 


Urine  during  £4  houni. 
.      Mi72  1it      . 
.      1-920  „       . 


CaO. 
0-32a  grms. 
0-3311      „ 


Visa. 

38  grms. 

27      .. 


MgO. 
0-2SI4  grms. 
0-130      „ 


According  to  Mairet  and  Tliorion,  brain  work  greatly  increases 
the  excretion  of  these  two  bases. 

The  calcium  salt.s  are  necessary  to  the  constitution  of  the 
blood  a.5  antihaemorrhagics,  and  to  the  heart  a«  stimulating  its 
contractions.  The  serum  of  Locke  (Water.  1000,  CaCl*=0-20 
grms.;  KCUO-20  grms.;  CO'Na^H=0-20  grms.;  NaCl  =  9-50 
grms.  ;  glucose  =  I  grin.)  injected  tepid  into  the  ve8.sel8,  main- 
tains the  lieats  of  the  heart,  even  when  extracted  from  the 
chests  of  animals,  and  causes  these  Ix'ats  to  return  when  they 
have  stopped  for  some  time.  This  same  serum,  when  decalci- 
fied, no  longer  acts. 

The  experiments  of  C.'hos.'îat  on  the  alimentation  of  pige<in8, 
of  Bousaingault  on  that  of  pigs,  of  Kemmerich  on  t!iut  of  man 
and  tlie  dog,  show  that  in  the  case  of  young  animals  or  adults 
that  have  been  deprived  of  Ume,  this  base  Ls  assimilated  even 
when  it  comes  in  the  form  of  mineral  salts,  phosphate*  and 
carbonates,  by  foods  and  drinking  water.' 

Chossat  hati  already  demonstrated  in  1 842  that  pigeons  fed 
on  grains  of  corn  carefully  chosen  only  form  fragile  bones. 
They  only  form  a  good  skeleton  when  they  receive  lime.  Seoda 
in  fact  furnish  a  great  deal  of  magnesia  but  little  lime.  Fowls 
in  granitic  countries  accustom  themselves  to  the  phosphate  or 
even  sulphate  of  lime,  and  this  biise  is  found  again  in  their  bonoa 
in  the  form  of  phosphate  or  in  the  shell  in  the  form  of  carbonate. 
Partly  deprived  of  Ume,  these  animals  become  but  shghtly  pro- 
lific. 

The  mineral  salts  of  those  bases  can  then  be  assimilated  ; 
nevertheless  the  assimilation  is  infinitely  better  if  the  Ume  and 
magnesia  are  offered  to  the  animal  in  an  organic  form,  the  metal 

>  A  pig  under  oxperinicnt  flxed  in  ninety-throo  days,  according  to 
J.  BotuMinguiilt,  150  grmg.  of  lime  in  iU  bnnes  ;  the  analysis  of  its  foods 
■howtnl  tliiit  they  only  contained  u  total  of  I'S  grms.  of  lime.  The  différ- 
ence of  52  grina.  caino  from  the  wator  taken  in. 
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remaining  ao  to  speak  latent  in  these  combinations,  as  in  bread, 
milk,  and  dry  vegetables,  etc' 

Intrfxiuceti  into  the  system  in  tlie  intermediarj'  form  of  salts 
with  organic  acids,  lactates,  malates,  glycero-phosphates  of  lime 
or  magnesia,  these  bases  are  only  assimilated  with  greater 
difficulty  and  incompleteness. 

In  an  alimentation  surcharged  with  calcium  or  magnesium, 
the  excess  of  lime  and  magnesia  is  eliminated  by  the  intestine, 
a  small  part  passes  by  the  kidney. 

Iron,  Manganese. — Even  in  a  state  of  absolute  inanition  we 
eliminate  every  day  some  iron,  especially  by  the  faeces.  It 
comes  in  a  large  degree  from  the  dissimilation  of  the  red  cor- 
puscles. Tliis  elimination  increases  in  fever  (Salkowski).  Bous- 
singault,^  estimates  the  daily  need  in  iron  of  the  full  grown  man 
at  O-OCO  grms.  or  0-080  grms. 

This  metal  exists  in  an  organic  and  latent  state,  or  simply 
in  the  mineral  state,  in  many  foods.  Here  are  some  figures  on 
this  subject  borrowed  from  Boussingault  and  Bunge  ; — 

Iron  (in  Milligrammes)  in  100  Fbesr  Parts  (Boussinoault). 

Butolipr's  moat     .  37'5  mg. 

Pig'«  blood       .      .      .      .  63-4    „ 

Voiil 2-7    ,. 

Flesh  offish    ....       70    „ 
Hetia'eggs       ....       5-7    „ 


White  broad    . 
VV'liitp  linricota 
Lttiitila 
Potatoes    . 


4-8  mg. 
7-4    „ 
8-3    ., 
6-0    „ 


Iron  (in  Miluorammes}  in  100  Dry  Parts. 


Hirmoglobin    ....  340   mg. 

Hii'inatogen     ....  290     „ 

Pig'8  blood      ....  «22     „ 

Yolk  of  egg     ....  10-24  „ 

Cow's  milk       ....  2-3    „ 
Hiunnn  milk   .                  2-3-3'2    ,, 

White  of  egg    ....  traces 

P'lour  of  wheat      ...  1-0  mg. 

Bran  of  Wliont     ...  8-8    ,, 

Breml 13,, 

t-'nbbttgos    (inner    yellow 

leaves) 

Cabbages     (outer     green 

leaves) 


4S 
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Peas 

Potatoes    .      .      .      . 
Lentils        .      .      .      . 
White  haricots 
Carrots       .      .      .      . 

Rye 

Wheat        .      .      .      . 

Rice 

Apples        .      .      .      . 
Cherries      .      .      .      . 
Strawberries 
Mnzel  nuts  (shelled) 
Almonds  (shelled) 
Figs 


0-4  mg. 

0-4  .. 

0-5  „ 

B-3  „ 

8-0  .. 

4-9  .. 

55  .. 

1-2  „ 

13  .. 

10  „ 

90  „ 

4-3  „ 

4-9  „ 

3-7  .. 


Iron  certainly  exists  in  the  greater  part  of  these  foods  under 
a  metallic-organic  form  united  with  the  protoplasms,  and  com- 
parable with  the  haemoglobin  of  the  blood  and  with  tlie  ha'matogen 
(see  below).     It  Ls  only  necessary  to  remark  that  this   richness 

'  M.  Vuudin  has  shown  that  in  milk,  the  phosphates  ore  dissolved  by 
moans  of  tlio  milk-sugar,  and  that  the  prudiicts  of  saccharification  of 
starch  dissolve  several  iusuluble  earthy  salts  (liuU.  Soc.  Ckim.  t.  XXVll, 
p.  410). 

^  C.  Rend.  t.  L.XIV,  p.  1,353. 
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in  iron,  calculated  here  for  foods  in  a  dry  state,  is  compensated 
by  the  large  amount  of  water  which  constitutes  them.  Red 
wine  is  also  very  rich  in  iron,  especially  when  it  is  new. 

It  is  an  interesting  fact  that  milk  is  the  poorest  of  all  the  foods 
in  this  metal.  The  explanation  of  this  fact,  apparently  para- 
do-vical,  is  clue  to  Bunge  :  he  establishes  the  fact  that  during  the 
fc.i'trtl  life,  the  embryo  accunmlates  at  the  expense  of  the  blood  of 
the  mother  (and  in  the  case  of  the  bird  borrowing  from  the  yolk 
of  the  egg)  an  organic  ferruginous  substance,  fnemaiogen,  a  true 
nucleo-albumin,  which  the  young  animal,  at  its  biilh,  possessee 
stored  up  in  its  organs  and  particularly  in  the  liver.  This 
matter,  very  rich  in  iron,  is  comparable  to  ha'maglobin.  It  is 
consumed  little  by  little  by  the  young  Ijeing,  in  proportion  as  its 
blood  is  formed.'  M,  Lapicque,  who  has  confirrnwi  the  observa- 
tions of  Bunge,  has  found  in  1,000  grins,  of  liver,  cleansed  of 
blood,  the  following  quantities  of  iron  :  at  eleven  days  0-20  grins.  ; 
at  twenty-one  days  014  grms.  ;  at  three  montlis  0-043  grms.  ; 
at  six  months  0040  grms.  Kriiger  has  also  shown  that  the 
fœtal  liver  in  the  case  of  a  cow  is  ten  times  richer  in  iron  than 
of  the  full-grown  animal. 

The  bri'inatogen  of  tlie  yolk  of  egg  contains,  according  to 
Bunge:  C=4219;  H  =  G08;  N  =  147;  S  =0-55;  P  =  519; 
0  =  310.    Fe=0-29. 

A  substance  of  the  same  nature  ha.«^  lx>on  detected  also  by 
Stoklasa  in  the  nucleus  of  vegetable  cells.^  One  kilogramme 
of  dry  peas  ha.s  yielded  0-9  grms.  of  it.  The  Bddus  edvlis,  n 
mushroom  free  from  chlorophyll,  contains  305  grms.  of  it  per 
kilogramme.  Stoklasa  found  1-68  grms. of  iron  in  100  grms.  of 
this  substance. 

It  is  scarcely  doubtful  that  vegetables  also  contain  an  analo- 
gous niic'h'uproteid  of  manganese.  Manganese  has  lx«n  de- 
tected in  the  wA\  of  many  comestible  vegetables  ;  in  that  of  the 
caulidower,  aspanigu.s,  salad,   graj»,  wheat  and  maize,  etc' 

The  absorption  of  mineral  iron  by  the  alimentary  canal 
(salts  of  iron  with  mineral  or  organic  acids)  is  to-day  positively 
assured.  In  these  conditions  this  iron  passes  more  abundantly 
by  the  urine  and  may  accunuilatç  in  the  liver.  But  the  greater 
part  of  that  which  we  assimilate  by  foods,  is  in  the  form  of 
ferruginous  nucleoproteids  or  ha-moglobins. 

It  is  only  eliminated  in  extremely  small  proportions  by  the 
urine  and  the  bile. 

Iron  introduced  by  foods  or  medicaments,  accelerates  the 
intraorganic  oxidations  of  carbohydrates  just  as  much  as  of 
proteid  bodies  (Linnossier  and  Debierre;  Pokrowski).     Boussin- 

'  M.  Zalenkv,  Ztitsch.  phytioloij.  C)itm,  t.  X.  p.  453. 

»  UuU.  Soc.'Chim.  t.   XVII,  p.  6iZ.  _i 

3  O.  Hend.  t.  LXXV,  p.    1,213.  ^M 
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givult  t'stiniiites  a  man's  need  of  iron  at  GO  or  90  milligrammes 
per  day. 

Let  us  now  pass  to  the  mineral  acid  principles  that  fooci^ 
bring  us. 

Chlorine,  Fluorine,  Bromine,  Iodine. — These  elements  come 
to  us  partly  (chlorine  chiefly)  fnim  «alt,  the  imjxyrtant  part 
I)layed  l>y  which  we  have  previously  aliown.  Fluorine  comes  to 
us  especially  from  drinking  waters,  probably  in  the  form  of  alka- 
line fluorides  ;  bromine  and  iwline  appear  to  enter  into  the  con- 
stitution of  the  bromic  and  iodic  nucleoproteids,  comparable  to 
those  that  are  met  with  in  the  thyroid  gland  or  in 'the  iodospongin. 
Iodine  predominates  es|)ecially  in  the  thyroid  gland  {Baitmann): 
it  contains  0075  to  O-KÎOgrms.  per  cent,  of  it.  There  Ls  a  far 
smaller  proportion  of  it  in  the  other  organs  ;  thus,  in  the  rabbit 
Gallard  has  found  (('.  Bend.,  t.  CXXVIII,  p.  1,120)  :— 

Blood      ......  0  42  mg.  por  100  grma. 

Heart  and  lungs        ....  0-50 

Liver 0  13 

Kidney  and  spleen    .  .  .  .  015 

Bruin  and  cerebellum        .  .  .  110  „ 

Bromine  and  iodine  are  given  us  chiefly  by  certain  plant». 
Amongst  the  itHlize*!  vegetable  aliments  we  may  cite  particularly 
the  following,  according  lo  Dr.  Boureet  '  : — 


tTvsih  iiulurtal. 
Aapiirugiis     ....      0-2-i    nig. 

Garlic 0-21      „ 

Pine-opplo     ....     0-3 1      „ 

CorroU 0134    „ 

0172  „ 
0'21  „ 
017  „ 
0007  „ 
0-lM)U  „ 
0-32  „ 
0-014    „ 


Iiidlne  per  kg.  of 
[naih  iiiateriAt. 

Snrrol 012   ing. 

Household  bread      .      .      0-000    „ 
Greonpeas    ....      0-080    „ 

Potatoes 0010    „ 

Leeks 0-12      „ 

PettTB 0017    „ 

Grapes     ....  0020-0-00    „ 

Rice  0-17      „ 

Lettuce 0-012    ., 

Toinalofts       ....     0-023    „ 
Artichokes     ....     0017    „ 


MiishriKiins    . 
White-heart  cabbage 
Strawberries 
Flour  of  wheat    . 
Flour  iif  oats 
Oroou  haricots     . 
Dry  wliito  haricots  . 

Fruits  and  foods  very  rieh  in  starch  contain  very  little  iodine. 
Grajies  and  wine  are  more  or  less  iodized  according  to  the  nature 
of  the  soils. 

According  to  the  same  author,  amongst  foods  of  animal  origin, 
the  most  iodized  are  the  following  : — 

Iodine  p«r  kg.  uf  Iniline  per  kg.  o( 

{r»h  nuterUl.  Imli  iiuiteriiil. 

Eel 0-80  mg.  Oyster 1-37  mg. 

Anchovy 0-05    „  Lobster 1-78 


Bream 

Crab 

Grey  slirirap    . 

Roach 

Smoked  herring 


1-25 
1-82 
5-Ul 
1-38 
1-57 


Whiting 0-31 

Freeh  cod        ....  1-23 

Fresh  salmon.  1-40 

Fresh  ttumy    ....  0-88 

Trout         008 


>  See  the  fine  treatise  of  P.  Boiircot,  Thèse  de  Paris,  ItKK).  p.  05  {Tra- 
vaux de  mon  laboratoire). 
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Bromine  always  accompanies  iodiue  and  often  increaaes  or 
diminÎHhes  like  it,  without,  however,  being  proportioiial  to  it. 

iStilpfiur,  PfirtttphonM  and  Corresponding  Acids.- — Borrowed 
oriiptinally  from  t!ie  soil,  eKjieoially  in  the  form  of  suljihate,  per- 
hajw  partly  under  the  form  of  organic  compounds  (such  as  vol- 
canic soilH,  produce),  sulphur  conies  to  us  chietly  through  the 
vegetuhle  and  aninuit  albuminoids.  Oxidized  in  the  system, 
about  four-fifths  of  this  element  reappear  in  the  form  of  sulphates 
in  the  urine,  a  fifth  remains  in  the  form  of  cystin,  taurin  and 
other  sulphuretted  bodies  of  an  unknown  nature.  A  little 
sulphur  is  thus  throwii  out  by  the  various  excretions,  and  the 
epidermic  products,  such  as  the  nails  and  hair.  An  adult  man 
eliminates  on  the  whole  1  grm.  of  sulphur  per  day. 

It  has  not  been  shown  that  the  mineral  sulphur  of  our  foods 
can  co-operate  in  tlie  formation  of  the  specific  albuminoids  of 
the  tissues. 

Pltosphorus  and  it.s  compounds  are  indispensable  to  the  fix- 
ing of  albuminoid  matter  by  animals  and  to  their  growth.  It 
comes  to  us  through  foo<l.s  under  the  two  forms  of  jihosphateBJ 
and  organic  phosphorated  eom]Riinids,  lecithins,  nucleins,  nucléon 
or  phosphocartiic  acid,  lecithalbumitis,  protagons,  jeeorins,  inosic 
acid  and  other  complex  bodies  in  which  it  may  sometimes  be  very 
abundant. 

In  the  forxls  of  animal  origin,  the  foll<iwinp  rpiantities  of 
oryiiuic  phoKphorufi  directly  assimilable  are  fnund  '  (expressed 
in  I*-0«):— 


Hanmn  Milk 
ptrlltra. 

Cow'»  UUk 
per  litre. 

(yolkoniy). 

For  100  snoi. 
ofPnatallekt 

Casein        .... 
Vitollin      .... 
Lecithin     .... 

O-lSSgrms. 
0133     „ 

0-S80  gnus. 
OOOl     ,. 

0059  Rrnia. 
0071     .. 

0-000  gnna. 
0-039    „ 

Nueloin      .... 

0171     .. 

0-087     „ 

— 

0-008     ,. 

Otlior    combination)) 



0-128     „ 

inBoIiiblo  in  wutcr 

Coniliinationa  Holublo 







0030    ,. 

in   wtttor,   not  pro- 

cipitatod  by  CaO 

0'466gni]a. 

(0-48  gmiB. 

of  P>0= 

0-7S8  grmB. 
(1-81    of 
P^O*  total 

OlSOgrms. 

(No  mineral 

phospho- 

0'274 grma. 

(0-4l>0  prms. 

of  PH)» 

total) 

per  litre) 

rus) 

total] 

Brain,  liver,  thymus,  kidney,  milt,  contain  almost  the  whole 
of  their  phosphorus  in  the  organic  state.  The  flesh  of  the 
lobster  contains  as   much  as  2-^  per  cent,  of  it.   The  yolk  of 


■  Oilbertond  Postomock,  La  midieation  phmtphorie,  Deooniber  1003,  p.  20. 
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egg,  the  milt  of  fish  and  the  nervous  ti-ssue  are  rich  in  iiucleinw 
and  consequently  in  pliasphoruw.  Of  all  the  foods  of  animal 
origin,  the  thymus  (12  grnis.  per  kg.)  and  then  the  cardiac  muscle 
(10  grms.)  are  the  richest  in  total  phosphorus.  The  brain  and 
the  liver  only  containresjiectivelySgrms.  andSgrms.per  kg.,  the 
kidneys  4-5  grms.  The  foods  richest  in  (wj/an«c;)A(M/>AoriM  are,  in 
decreasing  order,  the  thymus,  brain,  nmscles,  liver  and  kidnejrs 
(A.  L.  Percival.  C.  lieiuL  Ac/id.  Sciaices,  I>ec.  1,1902.  Travaux 
de  mon  lalioraloire). 

It  is  chieHy,  but  not  solely,  in  an  organic  form  that  phos- 
phorus is  assimilated  by  the  organism.  It  has  been  long 
known  that  the  soluble  phosphates,  alkaline  or  earthy,  are  only 
assimilated  with  difficulty.  Here  are  a  few  fresh  experiments 
made  on  man  in  reference  to  this  subject,'  by  MM.  Gilbert  and 
Posternack. 

In  a  prrliminari/  period,  those  scientific  men  submitted  them- 
selves to  a  slightly  insutticient  nitrogcnoas  alimentation  and 
drew  up  the  complete  schedule  of  the  elimination  of  nitrogen 

and   phosphorus.     They  found  :— 

N.  r«o-v 

Introduced  Ijy  fcxxla  in  5  days        .  .      89-8  gnus.  .      .       12-lôgrnu. 

Found  in  the  excretions  : 

Urine 88-62     „  .      .        9-86     „ 

Fa-t-es 12-25     „  .      .        3-76     „ 

Thus,  in  this  period  and  with  this  alimentation,  the  organism 
insufficiently  nourished  lost  in  five  days  11  07  gmis.  of  nitrogen 
and  1-084  grms.  of  P-0'^.  During  a  second  period  and  without 
changing  anything  in  the  alimentation  of  the  subjects,  an  addi- 
tion was  made  of  1-2  grms.  of  phasphoric  acid  in  the  form  of 
bicalcic  phosphate,  and  2-6  grms.  in  that  of  monocaicic  phos- 
phate.    The  result  was  : — 


N. 

VKH.             ^M 

Introdured  with  the  food  in  5  days         .      89-8    grms.    . 

16-95  gmis. 

Found  in  the  excreta  ; 

N.               psos. 

Urine        .          .      8310         10-222 1    „ .  ,. 
FœoM        .          .      11-66           6-085/    "*'^      " 

16-907  ..          ^J 

Difference  not  retained  by  the  system 


-4-95 


-0-957 


Thus,  receiving  3-8  grms.  of  phosphoric  acid  (in  mineral  form) 
more  than  in  the  preliminary  jjeriod,  the  organism  only 
kept  0127  grms.  {1084-0097)  of  this  acid  in  its  tissues.  lii 
another  experiment,  2-9t56  grms.  of  phosphoric  acid  taken  in  the 
form  of  glycerophosphate  gave  almost  identical  results  (0136 
grms.  of  P^O'^  assimilated).  On  the  other  hand,  when  an  addi- 
tion was  made   to   the   food  allowance  of  1  grm.  taken  in  tivo 

'  La  médication  photphorie,  p.  36,  etc. 
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days  of  plKwplioric  acid  under  the  organic  form  of  jihytin  (anhy- 
drnxynu'thylene  calcic  di[)tiosphat.e),  the  system  whii-li  lost 
during  tlie  {)reliniinarv  peritxl  0-927  grms.  of  P'0°  gained  00()6 
grms.  of  it  (total  gain  ;    1-543  grms.). 

Lecithins  give   much   le.ss  favourable   results. 

Whether  it  be  that  the  phosplioric  acid  comes  from  the 
organic  combinations  in  which  it  existed  before,  united  with  nitro- 
genous radicals  as  in  the  nudeins  and  lecithins  ;  or  wliether  it 
comes  from  the  oxidation  of  compound.s  where  the  phasphorus 
is  still  less  8aturat<>d  with  «jxygi'n  than  in  the  preceding 
prt)dut;Ls,  in  any  case,  there  results  from  these  de-jonipositions  or 
combustions,  pliosphoric  acid  which  unites*  with  the  alkalies  of 
the  blood  or  of  the  tissues  which  it  tends  to  acidify.  The 
same  formation  undoubtedly  takes  place  in  the  sj'st«m  as  wlien 
we  subject  to  rough  oxidation  in  the  muffle  furnace,  raised  to  a 
red  heat,  the  phasphorated  materials  of  muscular  flesh  or  nerve 
tissue  for  example.  Now  the  ash  which  these  tissues  leave, 
always  contains  a  very  notable  excess  of  j>ho,sphoric  acid  in  com- 
parLson  to  that  which  would  neutralize  (in  the  state  of  PO^R^H) 
the  alkalies  and  alkaline  earths  present  in  these  products.  Here 
in  an  example  already  quoted  by  Liebig  : — 


FeK«nU(c  Oompmitloo  ot  the  A>ta  of  : 


Home  flesh  (Welier) 

Beef  drainpti  of  blood  (Keller) 

Yolk  af  egg  {Puleck)     . 


Euthjr 
Tbatptuim. 


16  «% 

20-20 

34-70 


AUulim  rroe 

FlMMPtutet      PhMptiutio 
rO^IUH.  Acid. 


2-62% 
17-23 
30-74 


Phosphoric  acid  coming  from  the  destruction  of  the  phosphor- 
ated principles  of  our  tissues,  is  afterwards  neutralized  by  the 
fixed  bases  of  the  blo<Kl,  and,  as  has  been  seen,  but  to  a  smaller 
extent,  by  the  ammonia  which  has  a  tendency  to  form  in  the 
system.  These  are  the  alkaline  and  ammoniacal  phosphates 
which  go  to  alkalize  the  humours  of  the  omnivora.  As  for  the 
herbivora,  the  organic  salts  with  jwtash  bases  which  the  veget- 
able foods  bring  to  them  in  abundance,  are  transformed  into 
carbonates  by  oxidation,  and  alkalize  their  plasmas.  Let  us 
remark  in  pa<*sing  that  phosphates  exist  in  the  urine  of  carnivora 
but  are  lacking  in  those  of  the  herbivora,  because  in  the  plas- 
mas which  are  rich  in  lime  and  alkaline  carbonates  of  these 
latter,  the«e  pht^phates  are  carried  off,  or  are  unable  to  pass 
through  the  kidney.  It  follows  that  the  alimentary  phos- 
phorus excreted  is  found  again  in  the  case  of  the  herbivora 
almost  entirely  in  the  fipces. 

We  eliminate  per  day  with  the  urine  1-70  grms.  of  phosphorus 
or  3-9  grms.  of  anhydride   P^O"  of  which  1  to  1-3  per  cent,  k 

334 


SILICON 

ncompletely  oxidized.  A  great  part  of  this  phospliorns  only 
fiasses  through  tlie  system,  cnt^^ring  it  and  leaving  it  in  tlie  form 
of  phosphfttpii.  However,  we  have  seen  that  in  certain  cases 
tlie.se  latter  may  'h?  directly  assimilated  in  the  form  of  alka- 
line or  eartliy  alkaline  phospjiates. 

Arsenic. — Contrary  to  what  had  lKi>n  admitted  up  to  that 
time,  in  1900  I  established  the  fact  tliat  arsenic  enterH  in  a  very 
small  pn){K>rtion  into  the  cotrstitution  of  the  ectodermic  tissues  : 
the  epiderm,  hairs,  nails,  thyroid  gland,  brain  and  breast. 
Thei-e  are  .some  tracen  of  it,  but  much  more  feeble,  in  a  few  other 
organ."*.  Arsenic  appears  to  play  in  the  system,  to  a  large  degree, 
the  rôle  of  phosphorus.  Perhaps  it  forms  part  of  very  unstable 
substances  comparable  to  ferment*. 

Some  vegetables  contain  very  small  quantities  of  arsenic 
(cabbage,  radù<h  and  a  few  cereals).  According  to  my  researches, 
its  most  abundant  alimentary  source  is  salt,  and  especially  the 
grey  or  coarse  looking  salt. 

Siliron. — We  do  not  well  understand  the  part  which  silicon 
plays  in  the  organism.  It  in  found  most  particularly  in  the 
connective  tissue.  We  also  liiid  it  in  many  vegetable  fofxls 
and  sometimes  in  such  a  quantity  that  it  is  imjKfcs-sible  I  bat  it 
should  not  have  been  .seletrt-txl  by  eertaui  cells  arnl  play  there 
a  de(init.e  part  as  yet  unknown.  We  eliminate  a  great  deal  of 
it  by  the  hair  of  the  head  and  by  epidermic  desquamation. 

In  the  ease  of  the  herbivora,  silicon  is  almtwt  entirely  elimin- 
ated by  the  fœces  and  hair  in  the  form  of  silica. 
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OF  all  tlip  mineral  substances  which  enter  into  alimentation, 
water  is  iimoh  the  most  important.  It  constitutes,  as  a 
ntatter  of  fact,  the  mUieu  where  the  inmost  acts  of  cellular  life 
aro  carried  out.  It  forms  about  three-quarters  of  the  weight  of 
our  organs  ;  it  assures  the  nutritive  changes,  charges  iUelf  with 
the  residue  left  by  dissimilation  and  convej-s  them  away.  By  the 
urine  and  cutaueoiw  and  ])ulmonarv  jHirspiration  we  lose  every 
day  2,00(1  to  2,3<K}grms.  of  waterwhênat  rest,  and  2,600  to  2,800 
if  we  are  doing  mechanical  work.' 

It  is  necessary  then  incessantly  to  restore  water  to  the  system, 
which  could  not  brook  a  jwrceptible  diminution  of  it.  Foods 
furnish  us  with  a  part  of  it  (about  60  per  cent.),  tlie  rtmmindor, 
nearly  900  grms.  to  1  litre  a  day,  comes  to  us  in  the  form  of  drinks 
We  can  understand  then  the  great  importance  of  good  drinking 
waters. 

Water  is  the  only  drink  indispensable  to  man.  Many  people, 
the  Mahometan  Arabs,  the  Turks,  Indians,  Chinese  and 
Japanese,  only  drink  water  or  aqueous  infusions.  They 
none  the  less  make  prosperous  races,  ready  for  work  or  con- 
quest, whose  long  history  would  suffice  to  show  their  great 
vitality. 

Wat«r  plays  in  our  tissues  the  rôle  of  a  neutral  svhatratum  in 
the  midst  of  which  take  place  all  exchanges.  The  hydration  of 
the  protoplasms  is  modiiied  unceasingly,  but  to  a  very  small 
extent. 

'  According  to  Petenkofer  and  Voit,  a  vigorous  workman  produc«8 
every  day  the  following  quantities  of  wut«r  {Zeitach.  /.  Biolog.  t.  II,  p.  480). 


In  repose 
By  the  urine  ....  1,280  . 
By  respiration  and  perspiration  830 

By  the  fieces  80     . 


At  work 
1.200 
1,410 
90 


According  to  C  V'oit's  calculations,  the  quantity  of  water  formed  by  the 
oxidation  of  the  hydrogen  of  aliments,  represents  about  the  sixth  of  the 
total  quantity  of  water  eliminated. 

33^ 


SALTS    IN    DRINKING    WATER 

The  supplies  of  water  cause  the  excreta  to  vary  ;  that  of 
urea,  among  otliers,  may  increase  in  the  case  of  man  from  Wt  jwr 
cent,  luul  mori'  if  ho  driirks  a  great  deal  ;  but  if  he  continues 
to  ilriiiU  aliundantly.  at  the  end  of  one  or  two  day»  the  excretion 
of  urea  returns  to  its  norma!  rate.  An  excess  of  drinking  water 
likewise  api»ars  sliglitly  to  augment  the  destruction  of  fats 
(Ortel). 

Water  not  only  plays  the  part  of  appeasing  thirst,  it  is  also  a 
food.  It  forms  fnur-tifths  of  the  weight  of  our  tissues,  and 
it  is  certain  tliat  the  water  in  our  drijiks  plays  it.s  part  in  the 
constitution  and  formation  of  them  by  its  mineral  salt^,  at 
least  in  certain  conditions  in  an  iulult,  and  in  every  ciise  in 
the  course  of  tiie  jieriod  of  development  of  young  animals. 

In  fact,  a  man  from  his  birth  to  eighteen  or  twenty  years  of 
age,  is  building  u]>  his  skeleton.  If  we  reckon  that  flesh  bone 
contains  36  jkm-  cent,  of  lime  and  that  the  mineral  matters  of  an 
adult  skeleton  and  of  the  soft  tissues  weigh  about  3,(K)0  grms., 
we  see  that  a  grown  man  has  stored  up  at  least  1,080  grms.  of 
lime  in  eighteen  years,  that  is  to  say,  on  an  average  0150  grms. 
of  lime  per  day. 

This  is  nut  all  ;  the  child  and  the  adolescent  lose  on  an  average, 
by  their  urine,  in  twenty-four  hours,  0-310  grms.  of  lime,  and 
they  also  throw  off  U-44(J  grms.  with  their  excreta.'  The  daily 
needs  in  lime  will  be  then  : — 


For  the  foniuition  of  the  skeleton 
L<iKt  by  the  urine 
Lust  by  the  Uecea 


CaO 

0  150 

•I  aio 


Total 


oooo 


Tile  adolescent  receives  daily  by  his  average  oliiuontution  (reo  p.   U  )  : 

CaO 

III  '2m  gnna.  of  freeh  meal 0  080 

In  brtjud,  420  griiw.  ......      0  '250 

In  dry  vogotnhlos,  00  ^rrna.  .  .      0  I S5 

In  frt'sh  vegetubl.'g,  250  grnw.  ....      0'300 


Soy 


0765 


He  is  then  obliged  to  borrow  from  water  the  rest  of  the  lime 
which  is  missing,  say  01 35  grms.  at  least,  per  day.  But  in  how 
many  cases  is  the  food  allowance  insufficient  and  the  suj)plie8 
of  lime  less  than  those  indicated  i here  !  In  consequence,  how 
much  more  pressing  stilt  is  the  need  to  find  in  drinking  water  the 
necessary  supplement  of  lime. 

In  the  course  of  the  growing  period  of  human  life,  water 
apjiears  therefore  to  help  in  making  up  the  sensible  deficiency 


Sfe  p.  31 
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of  the  foods  in   lime,  and  j>rybably  also  in  some  rarer  miner 
matters  (iron,  fluorine,  silicon,  arsenic,  etc.). 

For  the  adult,  the  needs  are   lessened  since  he  is  no  longer 
growing.     We  shall  have  in  this  case  : — 


To  ropiiir  tlio  diiily  Ions  of  liiiio  by  the  urine 
For  (ho  lime  kist  by  fxcal  niuttore 

Daily  neuda  in  lime 


CaO. 

0310  grma 
0600-0050      „ 


0910 


In  this  case  the  normal  alimentation  (exclusive  of  water)  pro- 
vides daily,  as  has  already  been  shown,  the  requisite  quantity 
of  lime.  But  if  it  hajipens  to  be  impoverished,  the  adult  is 
also  obliged  to  borrow  his  lime  partly  from  his  drinking  water. 

The  preceding  calculations  have  been  confirmed  by  direct 
experiment,  J.  B.  Boussingault  '  took  three  young  pigs  of 
nearly  the  same  weight  and  from  the  same  litter.  In  the  case 
of  two  of  them  whicli  he  sacrificed,  he  measured  the  hmc  of  the 
bone*;.  The  third  was  fed  for  93  days  on  potatoes,  the  lime  of 
which  had  been  previously  nieasurcsd.  The  animal  was  then 
slaughtered  and  in  its  bones  14()  grms.  more  lime  were  found 
than  in  tlie  skeleton  of  the  two  young  pigs  taken  as  a  standard 
of  comparison.  The  solul  fowl  taken  in  by  the  third  pig  con- 
taining only  98 grms.  of  lime,  it  was  inevitable  that  the  42  grms. 
of  e.Kcess  of  lime  found  in  its  bones  had  l>een  furnished  to  the 
animal  by  drinking  water.  As  a  counter-proof  this  water  was 
analysed.  The  lime  corresponding  to  the  total  of  that  which 
had  been  drunk  rose  to  180  grms.  which,  ad<Ied  to  the  90  grms. 
of  lime  of  the  solid  foods,  give  the  total  weight  of  278  grms. 
Now,  if  one  adds  to  the  weight  of  140  grms.  absorbed  by  the 
bones  that  of  llti  grms.  of  lime  contained  in  the  total  of  the 
excrements  and  urine  passed  by  the  aniniiil,  we  arrive  at  the 
weight  of  256  grms.  nearly  Approaching  the  278  grms.  of  lime 
furnished  by  the  total  alimentation. 

Tlic  22  grms.  of  this  base  which  apjiear  Ut  lie  here  missing 
from  the  comj)let«  balance-sheet,  correspond  in  reality  to  the 
lime  which  had  cnt-ered  into  the  constitution  of  the  soft  parla 
of  the  animal  ;  muscles,  glands,  cerebral  matter,  integuments, 
etc.,  newly  formed. 

This  important  experiment  proves  the  direct  utilization  of  one 
of  the  saline  elements  of  drinking  water,  lime,  even  when  aljsorbed 
in  mineral  form.     But  it  is  impossible  to  think    that  if  this  ia 
assimilated,  it  is  not  the  same  with  the  magnesia,  soda,  (luoridi 
silicates,  etc.,  wldch  exist  in  drinking  waters,  especially  sinci 
though  suflBciently  supplied  in  our  solid  foods,  these  salts  neve 
tholess  make  a  necessary  part  of  our  tissues. 

>  O.  Send.  Acad.  Se.,  t.  XXIV,  p.  480  and  XXII,  p.  360, 
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These  concliisiotis,  however,  have  not  been  accepted  by  all 
hygieiiists.  Some  have  remarked  that  whole  population»  only 
use  for  drinking  waters  those  almost  devoid  of  salts  of  lime.  This 
opinion  may  be  correct  for  a  town,  a  mass  of  people  living  on  very 
varied  foods,  and  which  gets  an  excess  of  salts  of  every  kind,  and  in 
particular,  salts  of  lime  with  its  food  ;  it  is  not  so  in  the  contrary 
case.  How  many  mountaineers  drink  water  almost  dcmineralized 
and  are  ricketty  and  goitrous  !  How  many  population.^  exist 
on  insufficient  food  !  How  many  poor  jK»ople  are  obliged  to 
content  tliemselves  with  jiotatoes,  vegetables  and  eercaLs  often 
grown  on  silicious  soils  which  do  not  bring  them  the  quantity  of 
indisjyensftble  salts  !  How  many  workmen  are  reduced  in  our 
large  towns  to  the  strictly  necessary  !  For  all  these,  drinking 
water  mu.st  provide  tlie  necessary  supplement  of  calcareous  and 
magnesian  salts  with  which  their  meagre  daily  régime  does  not 
provide  them. 

We  shall  then  conclude  that  drinking  waters,  in  order  to  be 
good  and  to  satisfy  in  every  case  the  general  needs,  should  bo 
slightly  saline  and  calcareous.    ' 

Facts  of  observation  corroborate  this  deduction.  Everj'where 
people  have  always  considered  as  the  be.st  watere  for  drinking 
those  which  spring  from  cretaceous  and  Jurassic  soil.'j  and 
whidi  contain  l>etween  0-UM)  grms.  and  0-3ttO  grms.  of  calcium 
bicarbonate,  witli  some  other  salts  of  which  we  shall  speak 
later. 

TJic.'^e  preliminaries  established,  taking  into  account  the 
double  part  which  water  should  play  as  a  drink  and  as  mineral 
food,  it  is  easy  now  for  us  to  determine  the  character  of  good 
drinking  waters. 

C/niracter  of  (ioal  Driiikiiuj  Waters. — Every  drinking  water 
oti{fht  to  be  fresh,  limpid,  odourless,  slighlli/  saliiu,  agreeable  to 
the  taste,  aerated,  light  to  tlic  stomach,  imputrescible,  suitable  for 
the  principal  domestic  uses. 

Drinking  waters  are  fresh  if  tlieir  temperature  i.<  lower  than 
that  of  the  surrounding  atmo.sphere  duritig  the  average  seasons 
of  tlie  year  (spring  and  autumn).  At  Paris,  the  average  of 
spring  is  14°  ;  the  average  of  August,  September  and  October 
is  15^.  Water  is  fresh  in  the  spring  if  it  has  from  9°  to  13°  ;  in 
autumn  if  it  varies  between  10'  and  14"^. 

The  soil,  at  the  depth  of  10  metres,  no  longer  shares  in  the 
variations  of  the  surrounding  temperature.  At  Paris  it  remains 
all  the  year  at  lU-8  '.  The  result  is  that  the  water  brought  into 
the  towns  by  pijjes  placed  at  this  depth  will  always  be  sufficiently 
fresh. 

At  6'^  or  6°  water  is  cold,  and  not  merely  fresli  ;  its  habitua 
use  may  prove  deleterious. 

The  constancy  in  temperature  and  freshness  of  water  from 
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a  gushing  Kpritig  is  a  good  index  of  its  purity.     It  indicates 
general  that  tliia  water  does  not  receive  any  infiltrations  froi 
the  surface  soil. 

The  qualities  of  drinking  waters,  were  ttiey  only  apparent,' 
contribute  to  their  favouralile  effects.  Very  clear  waters  please 
the  stomach  and  stimulate  the  appetite.  A  limpid  water  is  one 
which,  below  a  depth  of  25  to  30  centimctrea  or  more,  allows  us  to 
distinguish  the  8haq>  edges  and  the  forms  of  immersed  objei-t**. 
A  slightly  muddy  water  is  always  suspicious  and  ought  to  be 
filtered.  The  sediment  which  gives  a  yellowish  tone  to  the 
river  waters,  generally  contaiiw  more  than  1  per  cent,  of 
organic  or  organized  matters  ;  these  are  often  of  the  nature  of 
microl>es. 

Nevertheless,  limpidity  does  not  imply  purity  :  a  limpid  wai 
may  be  very  dangerous. 

Good  drinking  watera  have  no  od(jur.     The  best,  when  the; 
are  kept  in  a  closed  vessel  nearly  full,  do  not  contract  any  bi 
eniell  after  having  been  kept  two  or  three  weeks.     On  the  other 
hand,  water  whicJi  under  tliese  conditions  gets  particularly  thick 
by  allowing  of  the  deposit  of  yellowish,  greenish,  or  odoriftroua 
matters,   and  eonsc<juently  any  water  which    becomes   putrid,       . 
ought  to  be  thrown  away  or  only  drunk  after  having  been  .sub-^H 
jected  to  filtration,  or  boiled  or  preserved  several  niontlis.       ^1 

Every   drinkable    water    posnesses   its   own  distinct   flavour 
quite  noticeable  to  people  of  a  delicate  taste.     This  flavour  should 
be  fresh,  without  insipidity  (organic  mntters),  without  sweetness       I 
(alumina    saHs),    without    taste    of    wet  earth   (nlumina),   non- 
selenitious  {milphutc  oj  limv)  and  without  bitterness  (magn-e^ia).^ 

Insipidity  without  any  special  taste  characterizes  tiie  absence 
of,  or  great  poverty  in,  salt.s.  This  is  the  case  with  rain  water, 
■and  with  certain   very  pure  waters  coming  from  granites. 

As  wo  already  rotiPirked,  water  should  be  (wralcd,  light  to  It 
atomach.  Good  drinking  waters  contain  per  litre  from  25  to  35ci 
of  ga«  formed  by  about  a  third  of  carbonic  acid,  the  rest  being  a 
mixture  of  oxygen  and  nitrogen,  in  the  proportion,  in  volumes,  of 
31  to  33  per  cent,  of  the  first,  and  of  69  to  67  of  the  second.  The 
quantity  of  oxygen  is  less  in  spring  waters  at  their  starting 
point. 

Aerated  waters  are  light  to  the  stomach,  non-aerated  watera 
appear  heawj  ;   not,  as  is  very  often  said,  because  this  want 
air  renders  tliem  indigestible,  but  because  this  absence  of  oxygi 
generally  coincides  with  the  presence  in  those  waters  of  orgi 


•ting 

itera^ 
It  oH 


'  F.  do  Cliauniont  in  Burp  timt  iiioBt  puopU'  (vuUly  roo<)|^nir*i  llio  flnvour 
of  carbomkU*  of  lirnc  in  ii  r|iiantity  <if  U  170  (i^inx.  P'*''  iitm  ;   of  tlii^  aiilphnt 
inO'SOgniM.  ;  of  vliliiriditof  wHJiiiiii  in  I  \criu.  y»T  litn*.    Diil  it  ih  one  thia 
to  diatinguiali  auoh  or  hucIi  a  tiult,  anotlier  thing  to  judge  that  a 
pleaaont  or  unpleasant. 
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and  espeoiaily  organized  matters  whicli  are  in  process  of  decom- 
position by  oxidation,  and  are  conse<{uent!y  removing  from  the 
water  tiic  oxygen  which  they  absorb  and  cause  to  disappear. 
These  organic  or  organized  matters,  of  a  kind  always  suspicious, 
are  unpleasant  to  the  stomach  which  digests  them  wit!i  difficulty  j 
hence,  as  a  consequence,  arise  both  the  want  of  aeration,  the 
sensation  of  heaviness  of  these  insipid  and  unpleasant  waters. 
The  heaviness  is  not  due  in  reality  to  the  disappearance  of  the 
oxygen,  t>ecause  water  b(^iltd  and  cooked  is  not  heavy  to  tlie 
stomach  if  it  is  of  good  ijuahty  perceptibly  free  from  organic 
uiatters. 

Here  is,  arranged  almost  in  order  of  decreasing  value,  a  certain 
number  t»f  waters  with  their  contenta  in  dissolved  gas.  It  will 
be  seen  that  their  richness  in  oxygen  is  not  proportional  to  their 
drinkableness. 

OiWES  COMTAIMED  IN  SOME  DKINKAai.E  WATERS  OF  DIFFERENT  VaICES 


Rpriiig  nf  Due  (Juraafrin  soils,  neighbour- 

lioml  uf  Norlxmiie) 
Spring    of    Snint-Pierro    (Jurassio    soils, 

neighboiirliood  rif  Narbonn»') 

Rliine  ut  Strasbourg 

Doiibs  ut   E-U^Hiui^'un       ..... 

Ciaruiinv  ut  Touluuso 

Loire  at  Nantes  (uppoaite  the  Chateau  )  . 

Seine  at  Berpy 

Well,  near  the  Saint- Honoré  market-place 

at  Paris 


0 

N 

CO» 

Total 
Tolnmeof 

gupsr 
Utre. 

6-2 

lS-4 

20 

230 

53 

15-3 

91 

29-7 

7-4 

15-9 

7-C 

30!) 

{t-5 

18-2 

17-8 

45-5 

7-9 

15.7 

17-0 

40-0 

5-5 

n-4 

0-5 

I7-5 

3-9 

le-o 

16-2 

321 

1-4 

20-7 

1-0 

28-2 

Although  less  rich  in  oxygen  than  the  waters  of  the  Rhône  or' 
of  the  Garonne,  the  two  first  wat-ers  are  bett«r  and  lighter  than 
the  river  waters.  We  see  that  the  oxygen  diminishes  in  the 
worst  of  all ,  in  the  water  of  the  Paris  weO. 

The  suitability  of  water  fur  the  chief  domestic  purposes, 
particularly  for  wivshing  with  soap  and  conking  vegetables,  is  a 
very  gmxl  test  of  its  drinkableneas.  A  water  which,  when  liot, 
hardens  herbaceous  ftxids  by  forming  with  the  earthy  bases  and 
the  legumin  of  these  foods  an  insoluble  compound,  is  a  water 
too  heavily  charged  with  salts  of  lime  or  magnesia.  It  is  /uird, 
harsh,  selenitie.  These  waters,  poured  into  a  limpid  solution  of 
soap,  form  abundant  insoluble  dots,  and  cannot  any  longer  be 
utilized  for  soii|ting.  .Most  frwjuently  they  are  not  very  agree- 
able to  drink,  with  the  excejjtioti  of  those  which,  like  Saint  tJalniier 
for  example,  are  charged  with  an  excess  of  carbonic  acid.  Still 
it  docs  not  suit  everybody. 
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The  waters  which  do  not  h>nd  themselves  to  domestic  pur 
cannot  be  conisidered  as  capable  of  utiliKation  in  all  cases  by  tt 
populations  to  whicii  they  are  distributed.  A  water  too  rich  in 
iron,  for  example,  is  at  once  unsuitable  for  laui:drj'  purposes,  for 
dyeing,  for  paper  making,  etc.;  it  leaves  on  the  linen  spots  of  iron 
mould  and  change«  the  colours.  Too  calcareous  waters  hinder 
the  woik  «if  brewers  and  especially  of  dyers  ;  they  form  an 
incrustation  on  steam  engines,  etc. 

Tlw.  Mineral  Matters  of  Drinking  Waters. — We  have  alreatly 
establishetl  (p.  337)  the  fact  that  gootl  drinkable  waters  are  and . 
ought  to  bo  mineralized,  and  that,  according  to  the  way  in  which 
we  feed,  they  supply  us  daily  with  from  0-050  grnis,  to  0-1 6(> 
grms.  of   lime   corresponding  to  0090  grms.  or  0-250  grms.  of , 
calcium  carbonate,  on  an  average  ()-170  grms. 

If,  on  the  other  hand,  rea.soning  ri  ^xtslcriori,  we  examine  the 
composition  of  the  watcra  universally  reputed  the  Ixwt,  we  see 
that  the  sum  of  their  mineralizing  elements  varies  between  0-1 50 
grms.  and  0-300  grms.  per  litre  and  that  about  the  half  of  this 
weight  is  due  to  carbonate  of  lime.  The  following  figui-e« 
indicate  thia  : — 


Water  of  tlio  Uliine  {Ix-forn  8tra«l>ourg)  . 

„  „  Soino  (ubt)vo  Paris) 

„  „  Uhômi  (tionova)       .... 

„  „  \'nnn<>  (P»ri«) 

„  „  Dhiiis  (Paris) 

„  „  spriiiK  of  Nmivillo  (near  Lyons) 

„  „  Pontiruitle  (Narbunne) 


Fixed  Realdua 
porlitn. 

Oo30ip«rlitn. 

0-232 

0-135 

0-224 

O-lGfi 

0-182 

0-07» 

0-2G4 

0-20» 

0-312 

0-103 

0-230 

0-201 

0-212 

0-090 

.  We  see  that  the  average  of  calcium  carbonate  contained  in  good 
drinkable  waters  approximates  singularly  closely  to  the  quantity 
which  we  have  shown  to  be  daily  necessary.  Rea-soning  in  the 
same  way  as  regards  the  other  sa!t«  of  drinkable  watt^rs,  we  sliall 
allow  that  thoee  may  be  considered  as  useful,  which  arc  met  with 
in  drinking  waters,  reputed  the  best,  but  on  this  double  condition  : 
1st,  that  they  are  found  there  constantly  ;  2nd,  that  these  salta 
also  constitute  an  integral  jwrt  of  our  tissues. 

We  shall  conclude  then  finally  that  the  best  drinking  waters  are 
those  which,  alnnxst  freed  from  organic  mattere,  and  particu- 
larly from  living  germs  and  microbes,  contain  from  0-150 
grins,  to  0-350  grms.  of  mineral  matters  per  Utre.  Experience 
liOH  shown  that  in  the  best  spring  or  river  waters  these  mineral 
matters  are  generally  composed,  per  litre, of  0050  grms.  to  0-260 
grms.  of  bicarbonate  of  lime  with  0-005  grms.  to  0-015  grms.  <»f 
alkaline  chlorides  ;  0-(M».'î  grms.  to  0-028  grms.  of  alkaline  nnd 
earthy  sulphates,  0015  to  0-050  grms.  of  silica,  I  to  2  millignns. 
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of    ferrous    carbonate    and    finally    a    trace    only  of   alumina, 

fluorides  and  jilnjwphjites. 

A  good  drinking  water  does  not  generally  leave  beyond  O'SOO 
grins,  of  fixed  residOe  and  does  not  coutiain  more  than  OOGO 
grma,  of  Bulpluirie  aeid,  and  0-010  grms.  of  chlorine  per  litre. 

We  have  recognized  already  the  drawbaeks  of  waters  too  rich 
in  calcium,  in  earthy  salt.t,  in  alkaline  chlorides,  in  salts  of 
magnesia  or  alumina,  in  earthy  sulphates,  etc.  These  last  salts 
have  the  inconvenience  of  Ix'ing  reduced  by  contact  with  many 
organic  niattem  wliioli  tran^form  them  into  sulpliurets  of  a  dis- 
agreeable taste.  t)n  the  other  hand,  waters  containing  too 
nuich  magnesia  are  bitter  and  sometimes  not  too  healthy  by 
reason  of  microbes  which  can  thrive  in  them. 

Mineral  nitrates  to  tlie  extent  of  0005  grms.  to  0060  grms. 
JKT  litre  of  water  are  not  by  themselves  of  any  disadvantage. 
The  watei-s  of  lakes,  tliose  which  rise  from  primitive  soils,  from 
old  sandstone,  most  frequently  contain  some  of  them.  The 
best  drinking  waters  from  the  Jurassic,  cretaceous  and  triassic 
springs  can  dissolve  more  thaii  50  milligrms.  of  nitrates  per 
litre,  when  the  much  more  impure  waters  of  the  Seine,  of  the 
Marne  and  of  the  Oise  contain,  on  an  average,  only  6  milligrms. 
per  litre.  But  nitrates  testify  no  less  to  the  initial  contamination 
of  waters  by  nitrogenous  organic  matters  later  oxidized  by  nitrous 
and  nitric  ferments.  The  most  important  consideration  is  that 
tlie.se  putrescible  matters  should  have  entirely  disappearcnl,  and 
that  one  should  not  find  in  drinking  waters  the  product.8  of  tl»e 
incomplete  destruction  of  organic  substances,  and  especially  salts 
of  ammonia  which,  without  l)eing  dangerous  in  themselves,  are 
none  the  le.ss  indications  of  an  imperfect  purification  of  waters 
originally  polluted. 

The  presence  in  drinking  waters  of  salts  of  lead  is  always  very 
dangerous.  The  smallest  quantities  of  this  metal  ought  to 
ensure  their  rejection.  Traces  of  copper  or  arsenic  would  not 
present  the  same  drawbacks. 
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CONSIDERED  from  tlie  point  of  view  of  their  drinkablene 
and  origin,  drinking  watera  can  be  clas-silied  into  running 
waters  and  sta/jHttnl  watci"s. 

In  the  fimt  class  we  include  :  (a)  Rain  leater  and  (listill^  water  ; 
(b)  Sprimj  ivtiter  and  that  of  artesian  wells  ;  (r)  River  and  stream 
water  :  ((/)  Motmtain  uviler  {water  from  snows,  torrents  and  lakes). 

In  the  t'lass  of  ulagnant  waltrs  we  shall  place  :  {<)  The  water  of 
weih,  jxindn  and  marskts.     These  are  generally  mediocre  waters. 

Rain  Water. — Rain  water  does  not  make  a  good  table  water. 
If  collected  directly,  it  only  contains  some  tracer  of  nitrat«a, 
sulphates,  chlorides  of  ammonia  and  soda  and  a  little  dissolved 
air  ;  but  the  rain  catches  the  dust  of  the  air  and  with  it  innum- 
erable microbes.  If  t^ollected  on  roofs  and  kept  in  a  cistern,  being 
charger!  with  the  castings  of  birds,  germs  of  moulds  and  bacteria, 
this  water  is  putrescible  and  often  dangerous  to  drink,  at  least 
if  it  has  not  remained  some  months  in  a  cistern  where  it  gets 
purified.  Moreover,  it  is  liable  to  come  in  contact  with  the  lead 
and  zinc  of  the  covers  and  metallic  solders  of  the  roofs,  to  attack 
them  and  to  hold  a  little  of  tlie,He  metals,  etc.  Rain  water  then 
should  be  most  freijuently  regarded  with  suspicion.  Nevertliele«8 
many  towns,  Venice,  Cadiz.  Vanne.  Cette,  Neubourg,  a  great  part 
of  C-onstantinople,  etc.,  only  drink  rain  water,  but  rain  water 
which  has  been  kept  in  covered  cisterns,  sunk  into  the  ground, 
where  the  water  baa  time  t-o  purify  wfiitst  sheltered  from  the  dust 
and  light. 

ffiitilled  Water. — Distilled  water,  to-day  in  current  use  on 
long  distani-e  ships.  Ls  jtrocuriil  generally  from  the  distillation  of 
8<>a-water.  It  can  Iw  diunk  witliout  inconvenience  provided  that 
it  has  been  distilled  in  an  ajiparal  us  of  copper  i)lated  with  purf 
/in,'  and  kept  in  renorvoire  of  w«mm1,  or  sheet  iron  galvatiized  with 
zinc  free  of  lead.  Waters  depriv<>d  of  all  nauseous  taste.**  are 
obtained  by  di.stilHng  them  in  the  prcricnce  of  a  slight  excess  of 
p<'rmanganate  of  potiush  or  lime,  to  oxidize  the  organic  matter. 

Spriiuj  Waters. — Spring  waters,  esjiecially  those  which  come 
from  deep  levels,  the  temj)erature  of  which  Ls  nearly  invariable  nil 

■  It  fltiould  not  cuntain  nioro  than  throe  to  fivo  ton-thousandth*  of  load. 
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the  year,  and  lower  at  least  by  some  tenths  of  a  degree  than  the 
average  aatiuul  temperature  of  the  air  in  the  locality,  are  the  best 
drinking  waters. 

Springs  which  rise  from  granite  soils  leave  only  a  small  residue 
(l)0()7  gmia.  to  0030  grms.)  of  salts  per  litre.  They  are  usually 
good  waters  but  poor  in  mineral  substances. 

It  is  from  the  silurian,  devonian,  Jurassic  and  eretaceim  soils 
that  the  best  drinking  waters  come  ;  they  are  not  however  all 
irreproachable.  These  waters  leave,  per  litre,  from  0-150  to 
0'5(J0  grms.  of  fixed  residue  (corresponding  to  10  to  20  Frencii 
liydrotimetric  degrees)  half  of  which  residue  is  formed  of  calcium 
Iticiirbonate.  Their  mineral  elements  are  generally  in  good 
jiroportions.  Those  whose  temperatures  vary  less  than  1'^  from 
summer  to  winter,  have  also  a  very  nearly  constant  compositiim 
and  are  tlie  purest.  But  in  soils  with  nnich  cracked  strata,  such 
as  the  cretaceous  and  overlying  series  (myocene  and  pliocene, 
etc.),  it  is  rarely  that  spring  waters  are  entirely  free  from  organic 
matters  and  even  from  microbes  originating  from  arable  soil. 

Here  is  a  table  of  the  composition  of  some  ty^jes  of  spring  waters  : 


AjfAl-YSES   OF    DirrERRNT  TyPK» 

OF  Good 

Spbino 

Waters." 

VuuMat 

Ibriy- 

Sahit- 

Chalet  da 

Font- 

Hnnl- 

IM- 

Sktnt- 

UutU] 

Compftji 

fraide 

»ouria 

Vtlen- 

ClemeDt 

(Uranite). 

(QnuiKel' 

(Jurtulc). 

(Cre- 
tMeotu). 

ClDIUlM 

(Clulk). 

(PUawm). 

grms. 

grms. 

grraa. 

grms. 

grms. 

gnus. 

Carbonate  of  lime 

0-0002 

0-012 

0-088 

0-254 

0-275 

„           magnesia 

— 

— 

0-014 

0-113 

0-018 

0032 

„           protoxitlo 

0-0002 

— 

0-001    1 

trace 

0002 

ot  iron 

Clilorido  of  aodiuin     . 

0-001  g 

— 

0-052 

0-008 

0-018 

0-023 

„           calcium     . 

— 

0-007 

— 

— 

— 

— 

„          mognotsium 

0-00&4 

— 

— 

— 

— 

— 

Sulphate  of  potassium 

— 

— 

0-OOOB) 

0-00  IS 

0-002 

„           soda  .      . 



— 

0-0058 

— 

— 

„           lime    . 

00013 



0036 

0-136 

0-004 

0012 

Silicate  of  lime 





0007     ' 

— 

— 

Alkaline  silioutea  . 

00119 



— 

— 

— 

Silica 

0-0030 

traces 

—     1 

0-011 

— 

Phosphoric   acid   and 

alumina 

0-00004 

— 

0-009 

— 

trace 

— 

IiHlidos,  broiniiltia       i 
Nitrin  acid       .              ' 

trace 

— 

trace 

trace 

— 

— 

— 

trace 

0-0025 

0-029 



Organic  matters   . 

trace 

— 

0-0005 

0-004 

0-018 

— 

Total  residue  per  litre 

0-0238 

0-019 

0-214 

0-263 

0-349 

0-346 

'  Water  of  Saint  Martial. — From  granite  in  the  neighbourhood  of  Lim- 
oges. Ooo(l  drinking  wutor  entirely  free  from  nitrates  and  organic  matters. 
Aiialyned    hy   tho   author. 

H'aler  from  the  Chalet  ilu  Compa». — Greotly  esteemed,  springs  from  a 
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As  long  as  the  surfiU'c  <if  the  ground  remains  turfed  or  covered 
with  wood,  infiltrated  waters  and  the  Hprings  wliich  come  from 
them,  vary  httle.    On  tlie  other  hand  tlieir  composition  becomes 
variable,  at  least  in  the  case  of  cretaceous  and  overlying  soils  i^H 
the  state  of  vegetation,  clearing  of  woods  and  cultivation  change.  ^^ 

When  the  composition  and  temperature  of  the  waters  of  a  spring 
remain  constant,  summer  and  winter,  it  is  because  it  does  not 
receive,  as  a  rule,  any  admixture  of  rain-water.  In  this  case 
contaminations  of  superficial  origin  are  much  less  to  be  feared. 
Tlie  existence  in  spring  waters  of  ammoniacal  salts,  the  increase 
of  sulpliate.s,  a  rise  in  the  number  of  inicrolws  are  the  most  sur 
signs  of  these  temporary  pollutions. 

Waters  which  come  from  gypsous  soils  ctintaining  salts,  anthra-" 
cite,  ]iyrites  or  which  are  tint  i-ich  in  mould,  those  which  come  from 
tlu'  most  motlern  quatcrnnry  soils,  those  wliose  temperature  and 
conipositioii   are  variable  and  tiiose  which  contain   ammoniacal 
salts,  are  had  spring  waters. 

Waters  from  Artesian  Wells. — Waters  fi-om  artesian  wells  ar 
properly  speaking,  waters  from  artificial  springs.  In  the  same 
place  they  may  sometimes  ditïer  in  composition  according  to  the 
depth  of  the  bed  which  furnishes  them.  Indeeti,  if  these  beds 
are  much  inclineil,  the  composition  of  the  water  of  two  weUs  very 
near  together  may  be  quite  ditïerent.  This  is  the  case  in  the  wella 
of  RolHjrt  and  Bellonet  in  the  citadel  of  Calais.  Tlie  water  c>f  the 
first  gives  251  grins,  of  fixed  residue  per  litre,  that  of  the  second 
tmly  ()'58  grnis. 

River  or  Stream  Waters. — River  or  stream  waters  have  for  the 
origin,  on  the  one  hand,  spring  waters,  on  the  other  the  strear 
from  mountain  rains,  the  melting  of  ice  and  snow.  Their  com- 
]Hisitiiin  varies  therefore  in  their  course  and  changes  perceptibly 
with  the  seasons,  rains,  dryness,  tillages  crossed,  etc.  Thus  tlie 
ti.ved  residue  of  the  water  of  the  Rhône  falls  from  018  grms.  to 
010  grms.  per  litre  when  the  snow  melts. 

Rains,  by  washing  the  arable  soil  and  that  of  towns,  afterwards 
pollute  the  water  of  rivers  where  they  flow  away.  They  are 
charged,  in  the  fields  and  cities,  with  matters  undergoing dee^jii 
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primary  rock  at  the  foot  of  the  groAt  Chamier  (Isère).     Analysed  by 
Niépoo. 

Waltr  of  Fontlroide. — Excellent  drinkinf;  water  from  the  Jurassic  so 
in  the  neighboiirhuud  uf  Narbonno.      .AnulyiKx)  by  tlio  aiitlmr. 

Water  of  Vannt,  groatly  t<HUvm«Hl,  oxt-uUont  tHHt«,  from  rrt'tjUMHju»  soil 
II   inilli^iiA.  (if  oxygen  dinxolvml  in   100  cc.  CaO  =  ll'J  iiiillii;nns.      (.\iva- 
lydis  of  tlio  water  from  the  re«ervoir  of  the  Vanne)     (I^ubuiutory  at  Muitt- 

HOllriH). 

Water  of  Marltj-le»-  VaUnciennai. — Water  very  limpid,  agreeable  flavouj^ 
good  watttr  coniitiR  from  chalky  soils. 

Water  of  Saint -Clément. — Reputed  exrellent.     It  rises  in  the  ne 
hood  of  Montpolior  from  pliocene  soil  (Analysed  by  Rotvisnt). 


RIVER   OR   STREAM   WATERS 


position  and  with  innumerable  genns.   They  become  enriched  with 
sulphate»,    phosphates,    nitrates,    chlorides,    ammoniacal   salts, 

^organic  matters  and  carbonic  acid,  and  lose  part  of  their  oxygen. 
To  all  these  causes  of  inferiority  of  river  wat-ers  are  added  tJKwe 

'  which  result  from  the  vaiiutiona  in  the  wat^r  levels,  from  overflows 
and  mutls  whicli  they  carry  away,  from  their  flow  in  the  ojien  air 
which  gives  its  dust  to  them,  and  from  the  enormous  variations 
in  temperature  and  supply  of  the  wat«r3  at  the  different  seasons. 
Thi.s  shows  that  in  ahnost  any  case  it  would  be  unwLse  for  a  big 
town  to  obtain  its  drinking  wat*r  directly  from  the  river  which 
runs  through  it. 

After  Iwing  pi>llutcd  in  tlic  towns,  the  action  upon  the  water  of 
streams  liy  air  and  light,  eliminates  in  a  long  course  the  nutat 
numerous  atrd  dangerous  niicrolx^s  ;  the  water  is  aerated  little  by 
little  antl  becomes  again,  fairly  rapidly,  good  to  drink.  During 
the  passage  of  the  Seine  through  Paris,  the  number  of  microbes 
which  had  risen  per  cubic  centimetre  from  1  l,5<M)  at  Melun,  before 
the  great  city,  to  2,51 2, (XH)  after  having  received  the  drains  of  Paris 
at  Saint  Denis,  falls  at  Mantes,  at  the  end  of  only  80  kilometres  of 
its  course,  to  277,500  (Miquel).  The  water  of  the  VViipper.  near 
Berlin,  repulsive  with  filth  at  Ell>erfeld,  becomes  limpid  again  at 
Opluden,  some  mites  farther  on. 

Tiie  oxygenation  of  the  water  is  besides  in  inverse  ratio  to  its 
pollution.  Here  are  some  figui-es  due  to  Milter  ;  they  relate  to  the 
water  fif  the  Thames  above  and  below  London  : — 


CO» 

0 

1? 

Proportion   £. 

KingHtun       .... 
Hiuiiint^ntmith    . 
Greonwich     .... 
Erith        ..... 

30-3 

66-00 
67-0 

7-4 
61 
0-25 
1-8 

ISO 
16-1 
14-5  . 
IS-S 

1     :     2 
I     :     3-7 
1     :     60 
1     :     8 

For  the  Seine  the  dissolved  oxygen  has  been  found,  per  litre 
(Gérardin)  : — 


At  Corbeil,  above  Paris 

At  ita  entrance  into  Paris 

At  Auteuil,  above  the  main  drain    . 

At  Epinay.  below  the  nmin  drain     . 

At  the  bridge  of  Poisay  (iibout  OO  Idiom.) 

At  Mant«a  (about  80  iciloni.) 


0  32  cc. 

805 

6-99 

105 

6- 12 

896 


In  these  waters,  defiled  by  the  débris  of  towns,  ammonium  may 
be  pnxluced,  and,  in  pi-esence  of  the  carbonic  gas  of  the  air,  cause 
the  lime  to  partly  di.sappear,  precipitating  it  in  the  form  of 
insoluble  carbonate,  whilst  sulphuretted  hydrogen  and  putrid 
odours  are  develojwd.  However,  after  a  coui-se  of  .W  to  80 
kilometres,  these  waters  again  become  drinkable. 
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Here  are,  as  exatiiples,  some  analyses  of  tiie  waters  of  rivers  di 

to  M.  Ch.  Ste-Cl.  Devillo  :— 

Composition  of  the  Water  of  Diffebent  Riyzrs  (pek  utek) 


Loin 

(kbOVB 

Orteuu). 


Cnlrium  carbonate  . 

MaRntwiuin      „ 

Sodd  „         .      . 

CnrlHiriHto  of  rnangannnD 

Cliliiridt*  nf  Hotla 

Sulpliat<>  iif  pntiirtfiitim  . 
,,  Budu 

„  calcium 

„  mugiiosium 

Nitrates 

Silicic  acid     .... 

.-Muiiiiii 

Peroxide  of  iron  . 

Dry  residue  .... 


I  Gkronne 
(above 
Tou- 

lOUM). 


grms. 

0-U48 
0-(IO(5 
(MH4 


grms. 
0-084 
0-0<)3 

O'tjoe 

—  0-003 
rt-0048  0-0032! 

—  0-007(1; 

0-0O34  0-(X)53 


0-0-12     0-0085 
o-m~  I     — 

O-OOufj  0-003 1  i 


Bii&oe 

■t 
Oencvt 
(Above 

IHe 
Arva). 


gnnfl. 
0-079 
0-005 


0-0017 

0-0074 
0-0400 
0-0063 
0-0085 
0-0238 

o-o(i:)i) 


0-1340  0-1367,  0-1820 


8ein« 
Bercy 
(begiu- 
nlag  of 
Pub). 


gnns. 
0-lim 
0-()(13 


Rhine 
Stnu- 

(M»y). 


grms. 
0-130 
0-005 


0-0123    0-0020 


0-0050 


0-0269 


00135 
0-0147 


0-0146         T 
0-0508  i  0-002 
n-dOdfi  0-0025  I 
00025   0-0058  I 

0-2544    0-2318 


Danube 

(above 
Viennai. 


gmuL 

0-080 

0-013 


00033 


0-0164 

T 
0-002 

0-002 


01414 


Wdlprx  of  Cnnnli.  Dilche.^  and  DraitM. — Canal  waters  are  gene- 
rally bnrrowedtrnni  rivers  or  i;onie,  like  the  t'aiial  du  Midi,  from 
the  gather  of  broolcs  and  mountain  torix-nts.  By  rcnaon  of  their 
smaller  .su|)|)ly  and  origin,  these  watera  share  in  all  the  drawbacks 
of  tliose  of  streams  and  rivers.  Even  more  than  the  latter,  they 
are  liable  to  be  polluted  by  indu.strial  refuse,  waKhiiiji  of  linen, 
and  drain  waters. 

The  ivalera  of  ditches,  channels  and  drmn.t,  foimed  by  waters 
which  have  passed  over  arable  soil,  are  always  very  bad  drinking 
waters. 

Waters  from  Rain,  Snow,  Lakes  aiul  Mnrshcu. — Mountain  waters  ' 
have  their  origin  in  the  rains  which  stream  down  over  the  soil 
and  the  waters  wliich  are  formed  by  the  melting  of  the  ice  and 
snows. 

The  rains  of  high  regions  differ  from  those  of  the  plains  in  the 
small  proportii»n  of  mieroseopii-  organisms  that  they  bring  dowii. 
The  air  at  2,8(K>  metres  only  contains  (S  to  10  biu-teria  per  cubic 
metre  inateiul  of  -ISO  in  the  plain  ;  but  life  is  everywhere,  even  at 
these  attitudes,  and  organic  detritus  is  met  with  in  these  waters  as 
soon  as  they  have  flowed  over  the  soil.  Snow  catches,  whilst 
falling,  all  the  small  Ixxlies  floating  in  mountain  air.  Thus  the 
microbes  are  removed  on  the  surface  of  the  glaciers,  whilst 
the  deepest  bed  melts  and  the  mass  of  ice,  by  slipping  over  the 
rock  and  wearing  it,  forms  the  muddy  torrent  which  emerges  from 
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it  at  the  base  of  the  valley.  In  studying  the  melted  waters  of  the 
large  glacier  of  Jostedalsbni  in  Norway.  Si'linielck  fmmd,  per 
cubic  centimetre  at  1.800  metres,  only  2  living  microbes  ;  in  the 
water  of  a  .stream  which  came  from  it,  9  to  15,  and  at  5  kilometres 
beyond  that,  170  to  2iV)  microlje-s  per  cubic  centimetre  of  water. 
The  most  abundant  of  these  organisms  was  the  bacillus  flu- 
orc.-iceiis  litiue/aciens.  The  majority  of  the  other  microbes  on  the 
surface  had  been  killed  by  tiie  jirolonged  action  of  cold. 

Mountain  torrents  have  then  for  origin,  rain  water  and  that 
which  comes  from  the  melting  of  glaciers.  These  waters,  very  poor 
at  the  beginning  in  sahne  nmterials,  arc  enrichtxl  at  thee.\j>enseof 
the  rocks  over  wJiicli  they  pa.ss,  in  silicates,  sulphates  of  lime,  mag- 
nesia, ciiloride.s.  organic  materials  and  gas  from  the  air,  and  go  to 
form  lower  down  rivers  or  lakes. 

T!m.s  formed  the  wat*r  of  lakes  rapidly  becomes  clear  by  settle- 
ment ;  it  becomes  limpid,  if  not  always  healthy  to  drink,  having 
very  often  received  e.vereta  from  flocks  living  on  the  mountain. 
But  these  waters  may  become  g€Hxl  when  they  become  running. 
Chicago  takes  its  drinking  water  from  Lake  Michigan,  Boston  from 
LakeCochituataand  Edinboro'  from  Lake  Katrine.  The  waters 
of  Lake  Geneva,  through  [which  runs  the  Rhone,  are  sufficiently 
pure. 

It  is  not  so  in  the  so-ealled  lakes  of  the  plains,  such  as  that  of 
Grandliou,  in  Loire-Inférieure,  ba-sins  without  jKTccptihle  flow 
which  are  ponds  or  marshes  rather  than  real  lakes. 

Those  jionds  which  receive  and  retain  rain  water  in  the  most 
sloping  parts  of  the  large  plateau.\,  unfortunately  form  the  only 
drinking  water  of  large  tracts  of  couiilry — Sologne,  Bresse,  and 
tiio  country  of  Cau.x  in  France  for  example.  These  are  nearly 
always  very  bad.  waters.  Innumerable  bacteria  multiply  in  them, 
absorb  their  oxygen,  reduce  their  sulphates  and  may  even  make 
these  waters  ammoniacal.  The  elevation  of  temperature  hel])ing, 
II  crowd  of  animiilcuhe,  larv:e,  etc.,  live  thctv,  die  and  putrefy 
there,  communicating  to  them  tluit  nauseous  ta.ste  of  marshy 
waters  that  one  cannot  drink  without  disgust,  and  often  without 
danger,  unless  previously  boiled. 

Well  Wakrg. — These  waters  are  of  two  kinds  :  sometimes  the 
welLs  are  dug  near  dwellings  ;  real  upright  drains,  they  gather  the 
filtrations  of  the  surrounding  soil.  These  are  bad  or  dangerous 
waters.  Sometim&s  the  wells  are  in  the  open  country  ;  they  pene- 
trate through  the  permeable  beds  as  far  a,s  the  clayey  layers  ctn 
which  rests  the  sheet  of  subterranean  water  which  runs  through  the 
subsoil.  As  a  kind  of  artificial  spring,  these  wells  can  furnish  good 
drinking  waters.  However,  tlic  sheet  of  water  l>eing  near  the 
surface  of  the  earth,  they  arc  liable  to  all  tlie  objections  raised 
earlier  against  waters  from  too  superficial  springs. 

Wells  dug  in  the  middle  of  towns  most  often  only  provide  dangcr- 
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ouK  waters,  siicli  uh  tlie  wells  of  Rtnli!!,  Laoi»,  Rliciins,  real  sources 
of  goitre,  and  the  water  of  the  wells  of  Munich,  Paris,  etc.,  which,^J 
ruay  transmit  typhoid  fever.  In  these  waters  the  weight  (4{^| 
nitrates  sometinie.'i  exceeds  1  grm.  per  litre  and  that  of  dissolvedf^^ 
animal  matters,  originating  from  the  ejections  of  man  and  animals 
may  rLse  to  O'lO  grin-s.  Living  micro-organisms  multiply  ther9| 
owing  to  the  incessant  renewal  of  organic  matter,  to  ammoniaci 
salts  and  nitrates. 

Table  Minerai  Waters — Natural  or  Artificial  Ice. — Amongst  the 
mineral  waters  which  are  drunk  as  table  waters,  we  shall  quote  ia 
the  case  of  France:  Saint-Gal  mier,  Morny-Chateauneuf,  Condillac, 
Saint-Pardoux,  Vernet  (Ardeche),  Cliateldon,  etc.  ;  of  West- 
phalia, Pyrmont  ;  of  Alsace,  Soultzmatt  ;  of  Nassau,  Seltzer,  etc 
The.se  waters  are  sometimes  acidulous  and  calcareous,  sometim- 
acidulous  and  alkaline  with  a  predominance  of  free  carbonic  acid 
Very  poor  in  organic  niattere,  piquant  to  the  taste,  they  are 
usually  agreeable  and  facilitate  dige.Ht  ion.  But  the  habitual  u,se  of 
them  should  not  be  recommended,  whether  because  the  continued 
action  of  gaseous  carbonic  acid  on  the  stomach  is  hurtful,  or 
because  the  superabundant  salts  of  lime  fatigue  the  kidneys  and 
bring  on  oxalic  or  j)hosphatic  gravel  in  persons  predisposed  that 
way.  With  these  natural  gaseous  waters,  we  must  place  waters 
artificially  charged  with  carbonic  acid,  called  artificial  seltzer 
tvater.  They  have  various  disadvantages  ;  the  chief  is  tliat  they  are 
very  often  made  with  river  and  well  waters  which  have  not  been 
filtered,  and  are  in  consequence  dangerous.  They  may  also  con- 
tain traces  of  salts  of  lead  in  auspen.sion,  as  I  have  proved.  This 
drawback  has  been  much  diminished  since  the  new  method  of 
manufacture  consisting  in  the  injection  of  the  carbonic  acid  into 
the  syphons  themselves.  But  this  latter  system  has  the  disad- 
vantage of  allowing  the  bottles,  which  pass  from  hand  t-o  hand 
witlumt  other  cleansing,  to  be  washed  oidy  under  great  difficulties. 

Icctl  water  is  much  sought  after,  especially  in  the  summer. 
Unfortunately  the  ice  itself  is  generally  introduced  into  the  glass. 
Now,  whether  natural  or  artificial,  the  ice  employed  in  drinking  is 
not  always  healtiiy.  It  contains,  more  or  less,  the  impurities  of 
the  waters  which  have  produced  it.  Some  beautiful  natural  ico 
sold  by  a  Parisian  company,  ice  originating  from  the  ponds  of 
Briche,  of  the  Bois  de  Boulogne  and  of  ( 'ha ville  near  Paris,  gave 
the  following  results  '  :  a  litre  of  water  nielttnl  from  this  ice  * 
evaporated  under  shelter  from  the  dust  of  the  air,  left  0'  125  grms. 
of  mineral  salts.  This  residue  was  found  to  l>e  nitrogenous,  it  set 
free  ammonia  when  treated  with  alkaline  carbonates,  it  gave  the 
charatrteristic  rea(?tiona  of  nitrous  and  nitric  acids.      Under  the 

'  A.  Bicho:   "  Rnpportuu  conm'il  d'iiy^i^no  otdp  B«ilut>rit<^  do  la  Seine." 
*  Tlie  molting  of  lur^o  blocks  of  very  transparent  ice,  proviiiusly  wastied  | 
on  their  nurface  with  distilled  water. 
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nncro8co|x;  it  was  observed  to  contain  a  large  quantity  of  microbes 
and  vibrios. 

FoUowing  a  grave  epidemic  of  diarrhœa,  James  Carder, 
examining  in  1875  the  ice  of  Rye  Beach,  near  New  York,  seeing  tlie 
amount  of  microbes  in  it,  brought  about  the  prohibition  of  the  use 
of  ice  from  Lake  Onondaga  for  alimentary  purposes.  Frankel  and 
Prudden  in  the  ice  of  river  and  pond  waters,  also  noticed  several 
thousands  of  bacteria  per  cubic  centimetre.  Lastly,  H.  Anton 
and  Rieder  establislied  in  1888  tlie  fact,  that  many  saprogenetic  or 
pathogenetic  microbes  can  be  kept  for  a  very  long  time  in  ice  with- 
out lotting  their  vitality  or  their  virulence  {Itu^tjl.  imp.  d'hygiène, 
Berlin  1 888).  These  experiments  have  been  carried  out  again  and 
confirmed  in  Paris  by  MM.  Chantemesse  and  Widal. 

Ice  directly  consumed  on  our  tables  should  thus  only  be  con- 
sidered healthy  if  it  comes  from  boiled,  or  at  least  very  carefully 
filtered  water. 
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DISEASES   ATTUIBUTABLE  TO    DRINKINU     WATEKS — PRESEEVATIC 
AND   PURIFICATION    OF   DRINKING   WATERS 

TO  conclude  the  study  of  the  various  drinking  wat«ra,  we  ni 
a-sk  if  any  diseases  exist  and  are  transmissible  by  drinkin, 
water  ;    if  there  are  any  relations  between  the  state  of  deficient 
health  or  the  endemic  diseases  which  affect  certain  populations, 
and  the  nature  of  the  waters  which  they  drink. 

We  shall  afterwards  treat  of  the  purification  of  unwholesome 
waters. 

Diseases  Attributable  to  Drinking  Waters. 

RieketvS,  scrofula  and  tuberculosis  perhaps  apj^car  to  proceed 
from  the  invasion  of  the  individual  by  organising  of  decay  a*» 
soon  as  the  tissues  are  no  longer  protected  by  assimilation  of 
sufficient  lime,  magnesia,  iodine  and  arsenic,  an  assimilation 
which  good  drinking  waters  help  to  achieve.  In  spite  of  their 
small  proportions  the  constant  presence  of  certain  elements  of 
which  we  find  traces  in  our  organs,  arsenic,  bromine,  iodine, 
copper  and  manganese  in  particular,  leads  one  to  believe  that 
these  elements  play  an  indispensable  part,  and  that  in  conse- 
quence, the  small  quantity  which  water  furnishes  of  them  cannot 
be  neglected.  Nevertheless,  the  importance  of  infinitesimal 
quantities  (._,,'i„th  of  a  nigr.  per  Htre)  of  iodine  for  e.tample,  in  the 
waters  of  healthy  countries,  does  not  appear  to  have  been  suffi- 
ciently demonstrated  even  when  this  nun-metal  disappears  totally 
as  it  seems  to  do  from  the  waters  of  countries  where  goitre 
prevails  (Chatin). 

When  drinking  waters  are  too  rich  in  sulphates,  bi-carbonat« 
of  lime,  or  in  alumina  salt*,  they  get  an  earthy  flavour  which 
upset«  the  stomach.  Sulphates  entering  in  abundance  into  the 
alimentary  canal  may  there  be  partly  reduced  to  the  state  of 
sulphides  and  of  sulphurets,  salts  which  are  far  from  being 
harmless,  even  in  a  small  quantity. 

Since  Hippocrates,  jihysicians  have  charged  waters  which 
are  tm»  chalky  with  favouring  the  formation  of  urinary 
tlcposits.  People  suffering  from  calculus  arc,  it  apix'are.  rela- 
tively numenius  in  the  suburb  of  Avignon,  called  The  Isle  of 
Vauclnse,  where  they  drink  the  very  chalky  water  from  th 
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fountain  of  tliat  name,  as  well  as  in  the  country  which  re- 
ceives the  same  waters,  even  when  such  case^  are  said  to  be 
rare  in  the  rest  of  the  town  and  countrj'.  In  the  same  way, 
since  the  substitution  of  mountain  waters  for  the  too  chalky 
waters  of  the  Clyde,  vesical  calculi,  formerly  very  frequent  in 
Glasgow,  have  progressively  diminished.  The  same  facts  arc  said 
to  have  been  noted  at  Paisley,  Bolton  and  other  English  towns. 

The  presence  of  nitrates  in  waters,  even  to  the  amount  of 
OH.W  grniH.  iH>r  litre  would  not  ho  alone  too  injurious,  if  these 
salts  were  not  the  sign  of  orif^inal  ]K>lhition  of  these  waters  by 
nitrogenous  ejections. 

Of  all  the  dangerous  mineral  substances  that  one  may  acciden- 
tally lind  in  drniking  water,  lea<l  is  the  most  formidable.  It 
may  be  introduced  by  pipes,  reservoirs,  solder  and  the  metallic 
roofs  of  our  dwellings.  Natural  waters  charged  with  sulphates 
and  carbonntcH  do  not  attack  lead  much,  but  rain  water,  dis- 
tilled water  and  water  which  contains  chlorides,  nitrates  and 
certain  organic  matters  dmsoh'e  it  much  better. 

In  this  respect  here  are  some  interesting  experiments  by  P. 
Coulier.  He  plunged  slieets  of  lead  with  a  surface  of  Ki  square 
decimetres  in  some  glass  receivers  each  containing  2,-WK(  cc.  of 
water  half  saturated  with  each  of  the  salts  indicated  below. 
The  evaporated  water  was  replaced  from  time  to  time  by 
its  volume  of  distilled  water.  Re  observed  that  the  sheets 
were  attacked  slowly  and  that  they  had  untlergone  losses  and 
alterations  to  the  extent  iudicated   in   the   fiillowing  table  : — 


LiHU  of  wriKht  In 

nilUlgnnii». 

OliKrvattniu  m»i1«  after 

after    1    atter 

an«r 

«  yeant. 

M  dayi.   i  rmn. 

8  yetn. 

DiiitUIed  water     .      . 

1.8 

ao-i 

58-9 

Purple  tint.  The  sheet  is 
r^uced  to  fragments. 

Water  of  the  Dhuis    . 

0-50 

0-00 

0-70 

Sheet  is  coloured  brown 
with  fern-shaped  designs. 

Water  of  the  Seine    . 

0-15 

t)-7(> 

0-1 II 

Sheet  eroded  in  parta. 

Distilled    water    and 

0-35 

0-10 

loa 

Sheet       intact.       Uniform 

carbonate  of  lime 

brown  tint. 

Difitillwl    water    and 

(>3f> 

0-80 

0-80 

The  sheet   baa   assumed   a 

8ulpliutc  (if  limo 

whitish  tint. 

DiHtilled  wuter  and  salt 

1-00 

12-40 

13-9 

Brown  tint,  sheet  perforated 

where  bent. 

We  see,  therefore,  that  pure  waters  are  really  those  which 
attack  lead  best. 

The  best  known  example  of  lead  poisoning  through  drinking 
water   containing   lead   is   that   which   in    1853'    attacked   the 

'  Guenoau  de  Musay  (Ann.  d'hyffihie  et  de  méd.  légale,  1853,  t.  IV,  p. 
318). 
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Orleans  family  at  Claremont.     The  spring  water  which   before 
reacliirig  the  castle  had  passed  through  leaden  reservoirs  and 
condtiits  contained,  according  to  the  analysis  of  W.  Hofniann, 
4  iiiillgrins.  of  this  metal  per  litre.     Thirty-four  persons  out  o 
100  were  attacked.     The  children  resisted  much  better  than  tin 
adults. 

I  have  myself  made  numerous  researches  into  the  conditioi 
whioli  introduce  lead  into  our  drinking  waters.' 

By  remaining  .some  days  nr  some  hours  in  contact  with  new 
leatl  pijK'H,  .spring  watci-s  or  river  waters  become  charged  will» 
about  linif  u  milligrm.  and  more  of  leatl  per  litre.  In  okl  pipes,  even 
when  covered  on  the  iiitt'rior  witli  a  calcareous  crust,  they  still 
take  up  a  little  lead  partially  dissolved,  partially  in  suspension. 
These  load  incrustations  of  the  pijx^s  are  detached  on  the  least 
effort.     They  may  contain  as  much  as  50  or  75  i>ercent.  of  lead. 

Tiie  simple  Howing  tlirough  the  leaden  l)ranch  pipes  which  pass 
from  the  streets  into  dwellings  does  not  introduce  into  tlieso 
waters  any  ponderable  quantity  of  this  tnelal.  Hut  for  the 
general  fli.striliution  of  the  waters  of  a  town,  jvailicidarly  wiien 
tliey  have  little  lime,  we  must  give  up  leaden  pifies  and  have 
recourse  to  earthenware,  to  iron  tubes  or  to  lead  sliealhod 
with  pure  tin. 

The  fiifiuenee.  of  Organic  Matters  of  Drinking  Waiers. — The 
ordinary  organic  substances  of  drinkable  watein,  mattei-s  called 
humic,  unless  they  are  very  abundant,  need  not  lie  feared.  Watt>rs 
which  an>  contaminated  with  them  are  sometimes  di^sagreeablc 
to  drink,  f  hey  have  a  ta-stc  of  nnid,  but  they  are  not  particularly 
dangerous.  We  only  know  that  the  yellowish  water  of  rivers 
and  the  waters  of  nuiddy  soils  are  slightly  laxative.  This  is 
very  often  their  only  disadvantage. 

Certain  drinking  waters  seen  in  raa.ss  appear  coloured  ;  those 
of  rivei-s  which  water  the  high  iilateaux  of  South  America,  show, 
in  certain  ca-ses,  a  blackish  tint  which  they  owe  to  an  acid  humic 
nuitter  borrowed  from  the  granitic  soils  which  they  traverse 
(Miintz  and  Marcano). 

Nevertheless  the  populations  of  these  countries  prefer  these 
black  watt^rs  to  the  white  waters  of  the  .same  regions. 

The  real  danger  of  drinking  wat«rM  lies  above  all  in  the  lower 
organisms  which  can  live  (here.  They  come,  in  a  large  measure, 
from  the  excrements  of  animals  ami  human  beings.  Without 
doubt,  pathogenic  bacteria  are  frail  and  only  nniltiply  with 
difliculty  in  waters  already  inhaiiited  by  harudess  microl)03 
(.Meade,  Bolton)  ;  but  they  may  still  multiply  there.  In  1887 
Messrs.  ("hantemease  and  Widal  fnund  the  bacilhu*  of  typhoid 
living  and  cultivable  in  the  water  of  the  Seine  at  I'aris."     The 

<  See  my  tmok  :    Lf  imivre  et  le.  plomb  lùtn»  CalimtnUUion  rt  Cindu^trie  < 
(Pari»   18.5.1.  p.   I5'2  »w|.),  s  Arrh.   phyuiolog.,  April    ISS" 

354 


1 


ORGANIC  MATTERS  OF  DRINKING  WATERS 

comma  bacillus  of  cholera  was  discovered  Ln  1884  by  R.  Koch 
in  the  water  of  the  ponds  of  India  where  thousands  of  other 
raicrobe.î  abounded.  That  of  the  septica?  was  taken  by  G. 
Gaffky  from  the  waters  of  the  Spree  at  Berlin.  Nevertheless 
as  Bolton,  Karlinski  iind  then  Dubarry  have  sliown,  patho- 
genic bacilli  disappear  fairly  rapidly  from  river  waters  owing  to 
the  harmless  bacteria  whidi  live  there.  These  rapi<lly  suppi-css 
tiio  bacilli  of  cholera,  antiirax  and  yellow  fever.  Whilst  in 
spring  or  stream  water,  previously  stcrilizeil,  Dubarry  again 
found  the  bacillus  of  anthra.x  living  131  days  after  he  had  intro- 
duced it  there,  and  that  of  typhoid  fever  81  <lays  after,  the  fii-st 
disaj>peared  after  4  days,  the  second  after  2  days,  the  cholera 
bacillus  after  1  day,  if  the  cultures  of  each  of  these  microbes  were 
put  i»ito  the  same  non-sterilized  waters. 

These  facts  and  the  hisUiry  of  epidemics  show  tlie  [)o.ssibility 
and  the  reality  of  the  transmission  of  typhoid  fever,  cholera, 
yellow  fever,  etc.,  by  drinking  waters.  We  even  ought,  we  think, 
to  add  the  transmissibility  of  malaria  by  marsh  water  outside 
of  the  ordinary  inoculation  of  the  specific  ii;pinatozoa  by  the 
stings  of  the  anoplielcs.  Finally,  it  is  almost  certain  that  waters 
are  the  means  of  carrying  and  transmitting  dyscnt<>ry.  From 
1809  to  1873  the  deaths  attributable  to  this  disease  rose,  in  the 
capital  of  Austria,  to  84  a  year.  From  1874  onwards,  the  time 
when  mountain  waters  were  substituted  for  those  of  the  Danulje, 
the  annual  mortality  from  dysentery  fell  to  12.  To-day  it  has 
almost  entirely  disappeared. 

Endemics  of  goitre  and  cretinism  have  been  attributed  from 
all  time  to  the  use  of  unhealthy  waters.  They  have  Ixwn  succes- 
sively accused  of  too  much  freshness,  want  of  aeration,  richness 
in  magnesia,  lack  of  iodine,  decomposed  organic  mattere,  etc. 
I  have  previously  criticized  these  opinions  which  arc  all  ill 
foundefl.' 

As  the  result  of  an  inquiry  which  lasted  nearly  twenty  years, 
Mgr.  Billat,  Archbishop  of  ChamlMjry,  arrived  in  18,50  at  his 
remarkable  conclusion  thai  ewlcmic  goitre  i,i  brought  about  by  a 
miasmatic  cause  it'hich  is  prothired  in  rerimn  soils,  especially 
in  magiiesian  soils  rich  in  urgttnic  matters  in  course  of  putrefac- 
tion, miasmas  which  communicate  to  the  ivaltrs  their  toxic  pro- 
jMrlieji.  In  a  word,  a.s  we  shoukl  niiy  to-day,  the  cause  of  this 
affection  is  attributable  to  a  microbe,  still  unknown,  breeding 
particularly  in  magnesian  soils  from  which  the  drinking  waters 
take  it. 

We  ought  further  to  point  out  here  the  protozoiis  and  ento- 
zoas  which,  in  the  state  of  eggs  or  larviC,  are  carried  by  drink- 
ing water  ;    the  eggs  of  the  bothriocephivtus  and  tœnia,  ascaris 
lumbrio  coidw,  etc.  ;    the  amboa  of   the  diarrixca  of    C-ochin 
■  Les  eaux  polablts  ;  J.  B.  B(ùlI<>ro,  publinher,  ParU  1863. 
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riima,  bilhnrzia  of  Egypt  and  of  the  Cape,  the  disloma  hepatîca,] 
filaria  of  the  blood,  etc.     But  in  a  book  on  alimentation  it  is 
not   possible  to   enlarge,  even  incidentally,   on   this  important 
branch  of  special  pathology.  J 

Distribution  of  DnraKiNo  W.\ters  ;   Qitantitie.s  Necessary. 

If  it  is  a  question  of  arr  urban  ])o]iiilation.  of  the  clioice  of  new 
sources,  of  the  <(inKtruct  ion  of  cisterns  or  of  basins,  etc..  tlie  firxt 
question  which  always  presetit.s  it.scif  is  llial  fif  (he  quantity  of 
water  which  may  bo  necessary  per  head  per  dicni.  1'his  question  ] 
achnits  of  many  .solntioiiM  :  friini  the  strict  point  of  view  of  daily 
needs,  we  may  say  that  for  personal  toilet  puiiKises  or  for  the 
use  of  the  hou.ie  10(1  litres  of  water  are  strictly  sulhcient  j)er  head 
daily.  If  it  is  a  question  of  the  needs  of  a  town,  with  its  watering 
of  streets  and  gardens,  its  steam  engines,  its  lifts  and  other 
hydraulic  machines,  itH  industries,  etc.,  it  seems  that  150  to  180 
litres  are  indi.speusable  daily  for  each  inhabitant.  According 
to  Craham,  128  English  towns  receive  un  an  average  142  litres 
per  head  daily;  Paris  2S0  litres;  Toulouse  100;  New  York 
300  ;  Dijon  150.  But  with  its  monumental  fountains  and  ita 
waters  gushing  in  almost  every  house  and  at  each  cross-way, 
ancient  liomt^  used  to  distribute  2,000  litres  of  water  daily  to 
each  of  its  inhabitants. 

Conduits,  }{f(i(rvr)irft. — Drinking  watci-s  slioidd  Ik*  brought  to 
towns  by  round  pijws  or  covered  channels.  They  may  be  made 
of  pottery,  of  cemented  mn.'<(itu\v,  of  cast  iron  lined  or  not  witli 
coatings  into  whicli  tar,  asphalt,  etc.,  enter,  but  never  of  lead. 
The  reason  has  been  given  before  (p.  353). 

Urban  reservoirs  arc  generally  f)f  concrete  covered  with 
hydraulic  cement  well  smoothed.  The  best  arc  tho.>'c  which  are 
sunk  for  several  metres  in  the  soil  or  wbicb  have  been  l.ollowrd 
out  in  the  rock.  Every  reservoir  <>f  water  ought  to  lie  coveit-d, 
and   if  jiossible  underground. 

Piirifiailiun  of  Wnlrrs. — Water  unfit  to  drink  ntay  be  thick, 
muddy,  contaminated  with  organic  and  organized  matters.  It 
nuiy  contain  salts  in  excess.  A  ditfereiil  metliiKl  of  purification 
is  suitable  in  each  case. 

There  are  very  few  waters  which  can  be  drunk  witlunit  liaving 
f)een  jjreviously  clarified  in  the  large  reservoirs  of  towns.     It   is 
ordy  at  the  end  of  from  eight  to  t^-n  days  that  the  muddy  water  ■ 
from  rivers  becomes  almost  clear  there. 

Tliis  purification  by  deposit  can  only  lie  viewed  as  a  first  rough 
treatment.     Indeed  microbes  only  disappear  from  these  waters 
at  the  end  of  several  weeks.     It  be<'ome8  necessary  then,   in  J 
almost   every  case,  to  complete  tl»e  purification    by   a   careful^ 
filtration.  » 

This  may  be  done  either  in  tlie  separate  households  by  means] 
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of  domestic  filters  or  by  the  autliorities  for  the  needa  of  the  whole 
town, 

A  largo  number  of  systems  of  filters  intended  for  separate 
liousehokls    have  been  proposed. 

The  Mimplest  consists  of  a  large  sponge,  well  Wiwlicni  with 
hydrochloric  acid  at  2  per  cent.,  wliich  is  forcibly  pres.stMl  down 
to  the  buttotu  of  a  cast-iron  cylinder,  or  if  need  be  of  an  earthen- 
ware pipe,  pierced  with  a  hole  in  the  bottom.  Half  the  cylinder 
is  tlieii  filled  witi>  well  Wiushtnl  sand.  The  water  poured  in 
passes  tliroiigii  tlie  sand  and  the  sponge  for  a  di.staiico  of  21)  to 
40  ecntimetrcs,  depositing  there  a  large  part  of  its  impurities. 
At  the  end  of  some  days  tlie  sand  is  choked  with  the  ordinary 
bacteria  of  water.  The  filtra- 
tion then  proceeds  more  slowly 
but  the  water  passes  through 
with  its  dangerous  impurities 
perceptibly  lessened.  This  filter 
has  the  a<.l vantage  of  being  able 
to  l>e  made  (juickly  and  almost 
anywhere. 

An  iron  or  wooden  cask  may 
be  used,  at  the  bottom  of  which 
one  or  two  sheets  of  tlanuel  or 
of  well  wa.shed  felt  are  [)laced  ; 
it  Lh  then  filtiKi  with  pebbles 
and  lino  saud  interspersed  with 
hvyers  of  charcoal  and  scraps  of 
iron.  A  lateral  tube,  runtiing 
to  the  Ijottom  uf  the  cask  alh)ws 
the  air  drawn  in  by  the  water 
to  escape  from  the  top  of  the 
filter. 

In  the  preceding  filter  the 
sand  may  be  reiilaccd  by  hone 

charcoal.  The  trade  thas  constructs  some  very  good  charcoal 
lilU;rs.  One  kiiul  Is  formed  by  an  agglomerated  block,  dense 
but  porous,  furni.shed  with  a  eentnil  tubular  hole  to  which  is 
fitttxl  an  india-rubber  tul)e  whicli  acts  m  a  syphon.  This  block 
of  charcoal  being  plunged  in  the  water  to  bo  filtered,  suction  is 
made  at  the  outlet  of  the  india-rubber  enabling  the  water  to 
How  and  so  become  purified  while  passing  tlu^ough  the  filtering 
cylinder. 

The  following  apparatus  (I'^ig.  9)  Ls  preferable  ; 

Out  of  a  thick  asbfcstos  cloth  is  niade  a  kind  of  accordion  pocket 
of  a  double  cone  «  a  e,  8upport<ed  in  the  interior  by  a  shell  C  of 
stoneware  pierced  with  holes  in  the  base  and  terminating  in  aa 
outlet  e  which  serves  for  the  water  to  escape.    Tliiâ  apparatus 
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is  placed  ill  a  cylindriual  stoiK-vvare  jar,  V,  the  lower  tubulalure 
dosed  l»y  n  cork  ihrtiugli  whicl»  tlic  outlet  c  passes.  Tills  jar  V 
is  itself  plaeed  in  the  centre  of  a  reservoir  F  provided  with  a 
cover,  and  at  the  foot  with  a  tap  R.  In  the  central  jar  V, 
between  its  walls  and  the  filtering  asbestos  uonc,  is  ph'we<l  a 
layer  of  30  and  40  ccntimetrejs  deejj  of  black  animal  char- 
coal partly  gniiny,  pnrtly  pulverized,  which  fills  it  almost 
entirely  ;  on  this  the  water  to  be  Hltered  flows  from  alxjve.  It 
])asses  tlnotigli  tlio  charcoal  which  it  is  not  slow  in  inundating, 
llicn  through  the  tliick  aslx^stas  cloth  and  pa.sscs  by  the  holes 
of  the  lower  part  into  the  central  cone  whence  it  goes  to  the 
reservoir  F  which  it  fills.  The  filtered  water 
is  coUctrtcil  by  the  taj)  at  the  foot. 

This  liUcr,  especially  when  it  has  l)oen  in 
use  several  days  and  is  working  well,  caiisoa 
the  greater  jmrt  of  the  pathogenic  microbes 
whicli  flow  in  it  to  disappear.  It  absorbs 
wholly  or  in  part  metallic  salts  of  zinc,  lead, 
et<-.,  wliich  the  water  may  contain  in  a  small 
(juantity.  It  deprives  it  of  a  part  of  it**  lime 
and  magnesia,  of  all  its  iron,  and  of  a  notable 
ipiantity  of  its  organic  matters,  etc. 

Kverybody  knows  the  oi-dinary  filter  of  the 
Parisian  linuseholds.  It  i.s  formed  by  a  reser- 
voir of  linicstouf  and  of  sandstone  separated 
into  two  coniparttncnt^s  of  ane(|ual  heights  by 
means  of  a  thin  inclined  sheet  formed  of  a 
porous  stone  and  bound  to  the  vertical  walls 
by  a  special  cement.  The  wat«r  which  fills 
the  fountain  j)asrtes  through  this  stone  dia- 
])liragin  at  a  slight  pressure  and  deposits  it* 
mud  and  mierolws  on  the  surface.  VS'hen  this 
filt*'ring  partition  is  intat^t  and  well  cemented 
we  may  reckon  on  the  purification  of  the 
water.  It  is  only  necessary  to  rinse  out  the 
apparatus  from  time  to  time  and  to  gently  BcTa])c  the  upper 
face  of  the  filtering  stone. 

In  1884,  I  invented  the  filters  of  unglazed  porcelain  or  eartben- 
waro  for  the  purjjose  of  sterilizing  water  and  culture  li<]uids.' 
The  filter  called  Chamhitrlniul  (Fig.  10),  which  came  after  mine, 
consists  of  a  tube  of  unglazed  porcelain  enclosed  in  a  metallic 
mandrel,  jMircelain  wliich  the  water  traverses  from  the  exterior 
to  the  interior.  It  gets  rid  of  the  greater  part  of  its  impurities 
on  the  filtering  partition.  These  filters  of  porcelain  paste  incom- 
pletely baked  have  rendertnl  real  service,  but  they  are  far  from 

Bull.  Acad,  mfd.,  t.    XI.  pp.    314,  S.V2,  and  Bull.  Soc.  chim.,  t. 
|>.    14(1,  June   IH84. 
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presenting  every  guarantee  of  safety.  The  public  di-niaiids, 
and  trade  jirovides  it  with  more  and  more  rapid  filters.  This 
apparent  (juality  in  only  itbtaitied  by  giving  to  the  poreelain 
partitions  more  and  more  thinnes.s  and  porosity. 

By  tlie  pa's.sage  of  tiie  water,  the  porcelain  at  the  end  of  a 
certain  time  disaggregates,  its  openings  eontiiuie  to  increase 
insteati  of  diniini.shing,  and  the  ral«  of  Hitration  increases  nioro 
and  more.  My  first  oh.servations  on  this  subject,  eonlirmed  by 
MM.  Hiturqnelejt,  (jalip[)e,  Villejean  and  Miijuel  in  France,  and 
Wolfhiigel  and  Hiedel  in  tJermany,  have  proved  that  several 
pathogenic  or  saprogenic  microbes  pa,sa  by  degrees  ac^ross  these 
porcelain  filters  or  jienctrate  into  their  partitions  by  tlieir  raycelia 
winch  traverse  them. 

Attempts  liave  also  l)een  made  to  replace  uiiglazed  porcelain 
by  unglazed  asbestos  of  a  much  closer  anil  more  cflicacious  grain. 
Generally  tiie  water  to  Ix'  filtered  first  passes  into  a  cylinder  of 
rough  porous  charcoal  to  pass  afterwards  across  the  partition 
of  imglazed  asln'stos. 

When  it  is  a  question  of  purifying  the  water  of  an  entire  town, 
the  preceding  filters  are  insufficient,  or  at  least  caruiot  be  looked 
u])on  a»  being  destini-d  to  complet-i'  the  purification  of  the  water 
distributed  in  each  house  by  the  town  jiipes.  Generally  the 
water  of  towns  i.s  first  purified  by  deposit  in  large  reservoirs  if 
it  is  a  question  of  spring  water,  or  by  filtration  through  the  soil 
if  it  is  a  (piestion  of  that  of  streaitw  and  of  rivers.  The  tyiie  of 
these  last  filters  wjis  that  wiiicii  was  made  at  Toulouse  in  the 
eighteenth  century  by  the  engineer  D'Aubuisson  for  the  waters  of 
the  tiaronne.  Hy  nieana  of  a  .series  of  galleries,  the  water  of  the 
stream  traverses  by  its  own  weight  a  natural  bank  of  sand  and 
of  pebbles  formerly  deposited  iiy  tlie  tîaronne.  It  is  then 
collected  in  galleries  ctf  dry  stone,  the  floor  of  which  Ls  4-30  m. 
below  the  level  of  the  soil  and  MO  m.  above  the  level  of  the  water 
of  the  surrounding  wells.  This  latter  condition  protects  the 
water  received  in  the  galleries  from  the  infiltration  of  the  waters 
of  the  subsoil,  which  are  always  infected  tiy  the  refuse  and 
detritus  of  the  town. 

Since  then,  filtration  of  river  water  through  sandy  soils  has 
iH'cn  lulopted  at  Warsaw,  lierlin,  Oaleutta,  HaiKivcr,  Strasburg, 
London,  etc.  At  Berlin  the  wat-ers  taken  from  the  TegeLsee, 
from  tlu!  Rummelburgersee  and  the  Spree,  first  drop  their  mud 
in  some  large  basins  where  they  stay  twenty-four  hours.  They 
are  then  filtered  across  layers  of  gritty  pebbles  tlie  grain  of  whicli 
constantly  diminishes  down  to  fine  sand.  The  thickness  crossed 
is  1-40  m.  Waters  thus  treated  should  not  contain  more  than 
some  hundreds  of  microbes  j)er  cubic  centimetre.  The  greater 
part  have  been  arrested  or  destroyed  by  means  of  the  action  of 
the  sandy  layers  inundated  by  deposit  of  very  active  zooglœa. 
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Tlie  soil  po.sri(i.srtfs  a  inarvdlous  power  of  dcsLroyiiij;  tniort)ljes, 
but  on  condition  of  there  being  no  large  fissures  and  of  tlie  water 
filtering  regularly  and  slowly  from  layer  to  layer.  When  it  ia  a 
question  not  of  filtering  river  water,  but  of  purifying  sewer  water, 
the  speed  ought  to  be  such  that  through  a  layer  of  2  metres  thick 
not  more  tlian  15,(X)0  to  2<J,00il  cubic  metres  per  hectare  run 
per  year.  A  «iiiface  of  1  metre  square  should  not  then  give 
more  than  5  to  (5  litres  of  water  per  day.  In  tjie  exjwrimcuts 
made  by  1).  Miquel  for  the  tuwn  of  I'aris  the  water  yielded  per 
cubic  centituotre  : — Rain  water,  35  niicrobcH  imltrs  of  the  Vanne, 
62;  w(Ucr9  of  the  Seine,  1,2(.K);  sewer  mtlcr,  20,000.  The  same 
aewer  tenter  on  leaving  tiie  drains  of  Gennevilliers,  aft«r  liaving 
filtered  across  the  soil  at  the  above-named  speed,  did  not  contain 
more  than  24  microbet!.  R,  Koch,  at  Berlin,  has  found  :  Boiled 
lii.itilk'il  unter,  4  to  (i  colonies  ;  water  from  the  Rummelburgersee, 
32,000;  sewage  water,  38,00O,(XK).  In  the  same  sewage  water 
on  leaving  tlie  drains  of  Osdorfï,  37,800  were  found — that  is  to  say, 
a  thousand  times  fewer. 

But  for  the  filtration  of  drinking  waters  taken  from  rivers, 
generally  sand  filters  1-50  m.  and  even  50  centimetres  thick,  are 
consitlered  sufficient,  and  the  water  Ls  made  to  pass  through  at  a 
speed  of  15  centimetres  per  hour.  Wibel  has  noticed  that  after 
tiiis  rapid  filtration,  water  from  the  Ell>e  at  Hamburg  loses  34 
to  61  \Mir  cent,  of  its  dissolved  matters  and  64  per  cent,  of  its 
organic  substances,  but  the  micro-organinms  and  tlieir  germs 
pass  through  in  part,  and  it  Ls  necessary  before  drinking  these 
waters  to  purify  them  again  by  good  domestic  filters. 

We  have  remarked  before  that  these  last,  even  the  most 
perfect,  do  not  arrest  tlie  whole  of  tlio  dissolved  organic  matters 
or  even  all  the  microlies.  To  effect  a  complete  purification  one 
may  have  recourse  to  two  methods  :    chemical  actions  or  heat. 

Many  means  of  purifying  drinking  waters  chemically  have 
been  extolled.  The  most  practical  are  :  the  use  of  permanganate 
of  lime  c*r  ])ota.sh,  ozone  or  peroxide  of  chlorine. 

The  permangjiuates  of  polfxsh  or  of  lime  .should  be  added  to 
the  water  until  it  remains  sliglitly  pink.  It  can  then  be  filtered 
on  charcoal.  The  organic  matters,  the  microbe.s  are  in  a  lai^ 
mciusuro  o.xidized  or  destroyed  by  this  process. 

ttzfine  also  appears  to  be  a  gotnl  sterilizer  of  drinkable  waters 
in  the  quantity  of  6  milligrms.  per  litre,  provided  that  its  action  be 
sufficiently  prolonged  and  that  the  waters  are  not  too  rich  in 
organic  matters.  Only  the  bacillus  sublili  would  partially 
resist.  Some  experiments  made  at  Lille  by  MM.  Roux  and 
Calmet   have  partly  verified  these  results.' 

Peroxide  of  chlorine,  CIO'  has  also  been  commended  for  steriUz» 


'  See  Journ.  pharm.  tt  chim.,  Juno   1, 
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ing  drinking  water.  It  would  act  sufficiently  in  the  proportion 
of  i  grm.  per  cubic  metro  of  water.  It  is  obtained  by  the  action, 
wJien  cold,  of  sulphuric  acid  at  28'^  Beaunié  (3  parts  H^SO'  and  1 
part  water)  on  chlorate  of  potash.  The  action  of  this  gas  ought 
to  be  prolonged  for  some  tinie  in  order  to  be  efficacious.  There- 
are  other  methods  of  chemical  purification  of  drinking  waters 
which  allow  us  to  do  witliout  lilters,  which  we  cannot  have  every- 
where, and  which  deprive  the  water  of  the  substances  which 
make  it  muddy  or  render  it  undrirdiable,  and  at  tlic  same 
time  of  a  large  part  of  its  niicro-organisin.s.  If  tfie  water  is 
impure  froni  organic  matters  it  can  bo  cloau-scd  with  wlaked  lime, 
with  pipeclay,  etc.,  a  little  alum  may  be  added,  then  a  little  milk 
of  lime.  At  the  end  of  thirty-six  to  forty  houra,  the  wat«r  is 
cleared  and  the  precipitate  has  carried  off  nearly  the  whole  of 
the  suspicious  matters. 

If  the  water  is  too  selenitic,  two  thousandths  of  carbonate  of 
Boda  may  be  added  to  it,  or  a  little  lixivium  of  wood  ash  wiiich 
proi'ipitates  the  lime  to  the  state  of  carbonat^e.  If  it  is  over- 
oliarged  with  magnesian  salts,  like  those  of  the  African  chotts, 
it  is  treated  with  a  slight  excess  of  clear  whitewash  :  the  liquor 
having  become  limpid,  it  is  decanted  and  shaken  in  the  air  in 
order  to  firuiUy  render  insoluble  by  carbonic  acid  the  traces 
of  lime  which  have  remained  in  solution. 

Of  all  these  processes  of  purification,  including  the  careful 
filtration  of  water,  none  equals  purification  by  heat  or  distilla- 
tion. VV^ater  boiled  for  some  minutes  may  Ix^  considered  as 
absolutely  inoffensive  :  whether  it  is  drunk  after  cooling  in  the 
air,  where  it  becomes  sufficiently  aeratetl,  or  whether  it  is  absorbed 
in  the  form  of  infusions  of  very  weak  tea  or  cofTee.  The  in- 
habitants of  Central  Asia,  Cliina,  India,  Morocco,  the  Pacific 
Isles,  etc.,  have  no  other  pnx;ess  of  rendering  harmless  the  danger- 
ous waters  of  their  marsiies  and  rivers.  In  a  time  of  epidemic 
it  is  always  jirudent  to  have  recourse  to  the  boiling  of  water. 
If  boiled  in  the  evening,  for  three  uv  four  minutes,  the  water  is 
cleared  and  sufficiently  aerated  the  next  day  ;  it  may  l>c  drunk 
witliout  danger.  To  increase  the  precaution  one  might  add 
before  boiling  some  drops  of  permanganate  of  poUvsh  or  lime 
until  it  becomes  persistently  pink  colouR'd,  which  colour  would 
disappear  by  i)oiliiig  in  a  moment.  By  means  of  tiRîse  pre- 
cautions, the  most  dangerous  waters  can  be  drunk  without  any 
disadvantage  accruing.' 

'  Somo  filters  hnve  been  i»ade  wliore  the  water  flows  slowly  after  liaving 
boon  brought  to  boifing  point  luid  cooled  (See  Pretst  médicale,  Morcli  5, 
1904). 
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RATIONAL    PREPARATION     OF    FOOD — 13ISTRIBITTION    AND    COMPO- 
SITION   OF    MEALS — AIDS   TO    IHOESTION 


AFTER  having  cstablislied  what  in  the  normal  allowance  for 
a  man  in  healtli,  in  repose  or  at  work,  and  studied  the 
different  foods  of  animal,  vegetable  or  mineral  oiigin  which 
turns  to  account,  it  renuiiiis  for  nie,  Kcfuro  passing  to  the  exam- 
ination of  alimentary  diets,  in  each  uf  the  stages  of  health  or 
sickness,  to  say  some  words  on  the  rational  preparation  of  foods 
and  on  the  hest  composition  and  dLstrihution  of  meals. 

Pn'fiaration  :  Presentation  oj  Fotxl. — The  manner  in  which 
foods  are  prejiared  and  presented  may  influence  their  use  and 
digcstil)ility  still  more  than  it  influences  tlieir  actual  composition. 
The  stomach  has  its  perception  on  which  the  senses  of  sight, 
smell  and  taste  react  and  is  subject  to  psychical  impi-essions, 
emotions  and  recollections,  as  Pavlow  has  established  scientific- 
ally. He  has  shown  that  the  sight  of  pleasing  dishes  (such  as 
meat,  for  example,  in  the  case  of  dogs)  like  their  odour,  pro- 
duces before  they  have  Irsid  any  direct  contact  with  the  mucous 
membrane  of  the  mouth  or  the  stomach,  a  specific  salivary  and 
gastric  flow  which  prepares  and  provokes  digestion  and  defin- 
itive pejjsic  secretion.  It  is  necessary  then  that  the  appeAf- 
ance,  odour,  savour  and  variety  of  the  foods  should  first  please 
our  senses  and  satisfy  even  our  mind  in  order  to  prepare  the 
stomach  to  digest  them  well. 

We  should  Ik*  wrong  not  to  take  count  of  these  important 
factors.  The  jileasure  and  repugnance  which  such  or  such  a 
method  of  presenting  and  seasoning  a  fond  in.spii-es,  spurs  the 
digestion,  so  to  si)eak,  excites  or  hinders  the  stomachic  func- 
tions, and  if  this  is  true  in  the  case  of  a  man  in  gooti  health,  it 
is  still  more  so  in  the  case  of  one  weak  or  ill. 

A  food  which  pleases  will  be  generally  well  digested  ;  if  it 
i.s  repugnant  it  is  already  more  than  half  useless  ;  often  even 
indigestible  and  consequently  «langerons. 

Coohituj. — The  c(X)king  of  fo<Kl  is  an  immemorial  practice. 
Since  man  has  known  how  to  make  fire,  he  has  cooketl  certain 
dishes  either  when  it  was  a  question  of  meats  to  develop  their 
aroma  and  flavour,  or  in  the  preparation  of  vegetables  to  make 
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tliem  digestible.  But  cooking  has  another  and  more  important 
rôlo  still.  It  acts  as  an  antLseptic  to  the  foods  by  destroying 
all  that,  wiiile  living,  might  Iwcnnie  dangerous. 

From  the  point  of  view  of  ehemical  tniusformations,  cooking 
does  not  modify  fatty  bodies  and  tlie  sugars  only  very  slightly. 
On  the  contrary,  it  hydrates,  swe^lLs  and  brings  about  the  burst- 
ing of  the  grains  of  starch  wliicli  it  transforms  into  amylodex- 
trins,  de.\trins  and  assimilable  sugars.  It  softens  and  disag- 
gregates the  tough  parts,  de-'^troys  the  envelopes  of  many  of  the 
vegetable  cells,  and  l)y  increasing  the  surfaces  assures  iiisali%'ation, 
more  complete  grinding  by  the  teeth  and  the  stomachic  or  intes- 
tinal solution  by  the  digestive  ferments. 

The  granivorous  animal  which  digests  grain  is  obliged  to 
subject  it  to  the  nieclianicnl  action  of  his  energetic  muscular 
stomach  ;  it  is  sufficient  for  man  to  cook  these  same  footls  or 
their  derivatives,  to  attain  the  same  result  witii  a  much  less 
powerful  stomach. 

Albuminoid  matters  are  modified,  more  or  less  profoundly, 
by  boiling  with  water  or  roasting.  Heat  coagulates  the  albumin- 
oids, gelatinizes  the  cellular  membranes  or  softens  them.  The 
roasting  of  meat  raises  it  slowly  in  the  centre  to  70°  to  85'^. 
Liebig  considered  that  it  was  cooked  when  it  iuid  throughout 
reached  the  temperature  of  (iO^   only. 

It  has  been  said,  à  propos  of  muscular  tissue,  that  cooking 
makes  it  more  digestible  and  more  accessible  to  mastication, 
but  it  also  removes  its  natural  ferments.  By  way  of  comjien- 
sation,  it  destroys  (at  least  in  boiled  meat)  the  morbid  germs, 
the  typical  ferments,  and  nearly  all  the  parasites  that  it  may 
contain  in  the  fresh  state.  For  vigorous  stomachs,  raw  or  much 
underdone  moats  are  not  as  good  then  as  well  roasted  or  boiled 
meats. 

The  minute  modifications  which  roasting  causes  meats  toi 
undergo,  intluence  at  once  their  composition,  their  taste  and. 
their  digestibility  or  use  (see  p.  41).  They  should  not  all  be 
subject  equally  to  the  action  of  heat.  An  old  saying  that  I 
heard  quoted  many  times  at  table  in  my  youth  used  to  run, 
and.  I  believe,  with  reason  :  Very  ytmrujlamh  ;  undirdone  mutton  ; 
ro(Mt  veal  ;  thorougldy  cooked  pork.  Nothing  is  nu>re  unplciisant 
and  sometimes  more  dangerous  by  reason  of  their  parasites  or 
febrile  ferments  than  certain  beefs  or  porks  which  are  underdone. 

Température  of  the  Foods. — As  a  ride  foods  ought  to  be  taken 
warm  and  drinks  cool.  But  drinks  need  not  be  icy  or  foods 
burning.  Too  much  cold  or  heat  causes  the  cracking  of  the 
enamel  of  the  teeth,  which  slowly  decay.  Drinks  which  are  too 
cold  end  by  weakening  the  stonmch  by  the  constant  stimulation 
they  give.  They  may  besides  disagree  and  many  visceral 
rheumatisms,  which  are  not  due  to  any  other  cause,  disappear 
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wlifsa  tepid  or  wann  drinks  are  substituted  for  icy  or  even  cold 
drifiks. 

As  for  solid  foods  consumed  cold,  they  only  agree  with  vigor- 
ous stomachs.     Again  warm  meals  are  always  bettor  than  cold. 

Foods  taken  at  too  liigh  a  temperature  are  not  to  be  recom- 
mended in  any  case.  Ko.stjurin  and  afterwards  F.  Si>oeth 
made  some  e.vperimonts  on  this  subject  on  animals  and  man, 
from  which  it  follows  that  all  foods  reaching  the  stomach  at  aj 
temperature  liiglier  than  50 ',  occasion  uneasiness,  hypenemial 
of  the  mucoud  membranes,  hinder  tiie  production  of  the  digest- 
ive juices  and  compromise  the  efficacy  of  their  ferments.  The 
stomachs  of  rabbits  and  dogs  wliich  have  received  by  the  (Eso- 
phageal tube  the  water  at  6U''',  even  when  it  is  followed  imme- 
diately by  a  dose  of  cold  water,  are  inliamed,  mfiltrated  and 
sometimes  ulcerated  in  places.' 

The  most  appropriate  temi>erature8  for  taking  different  foods 
are  the  following  : — 


Drinking  water 
Whito  winoa,  boor 
Rod  winoa 


CuSoo,  chocoltito 


Soups    . 
Purees 
Roosted  meats 

.     .      .      iO"-»" 


«•-SO* 


It  i.s  advisable  that  one  disli,  at  least,  per  meal  be  taken  warm, 
and  Htiup  fur  |)refcrcnce.  An  entirely  cold  meal  is  a  condition 
unfavourable  for  the  liijuefaetion  of  the  gelatines,  fats,  etc.,  or  ] 
for  bringing  about  their  eniulsioiiiiig  and  good  digestion.  Cold 
meals  slunild  at  alt  events  be  accompanied  by  a  warm  beverage, 
such  as  tea  or  coffee,  and  in  case  of  need,  by  some  cubic  centi- 
metres of  brandy  to  excite  the  gastric  secretion  sufficiently. 
It  Ls  thus  that  the  instinctive  necessity  of  rewarmhig  a  stomai-h 
which  only  receives  cold  foods  leada,  or  may  lead,  the  workman 
and  peasant,  who  i.s  often  obhged  to  eat  cold  things,  to  the 
abuse  of  alcoholic  drinks. 

Condiments. — C'oudiments   and  sauces,  etc.,  modify  the  taate 
of  foods  and  are  u.sed  to  make  them  more  agreeable,  api>etizing  , 
and  stinuilating.      Tiiese  skilful  and  sometimes  delicaU»  m-ce»- 1 
.sorie.s  are  less  agreeable  to  hcaltliy  and  vigorou.s  stomachs.  They 
often  corresfjond  ratlier  tu  the  satisfiM-'tion  of  a  pleasure,  more  j 
or  less  artiBcial,  than  to  a  real  want. 

Fatty  sauces  as  a  rule  hinder  digestion  and  only  agree  with 
strong  stomachs.  Spices  hasten  digestion  but  irritate  the 
digestive  tubes.  All  these  preparations  give  to  blunted  or 
weak  appetites  a  satisfaction — a  little  artificial  it  is  true — but 
also  sometimes  a  help.  Some  invalids  may  be  allowed  to . 
employ  them,  but  they  do  not  agree  with  fever  patients,  gustral-  I 


i  St.  Koatjurin,  Petertburger    medùiniteh»    Woehen,  1879. 
Arch.  f.  Hygiene.  1880,  p.  68. 
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gics  or  hyperchlories.  Pishes  too  highly  Bcasoncd.  too  much 
spiced,  may  by  degrees  lead  even  healthy  stomachs  to  an 
excessive  consumption  and  all  its  consequences. 

Ctdivary  Vessels. — The  vessels  in  which  we  cook  or  serve  up 
our  foods  ought  to  be  suitably  chosen.  Earthen  vessels  covered 
with  an  impermeable  vitrcfied  glaze  and  earthenware  should 
only  be  employed  for  cooking  vegetables  if  their  glaze  does  not 
contain  or  yield  any  lead,  even  with  vinegar  and  t^ah  water,  which 
is  boiled  in  tlicni  for  some  time.  Water  and  foods,  especially 
acid  foods,  may  in  fact  borrow  tSiis  dangerous  metal  frcmi  the 
glazing  of  coarse  earthenware  when  it  contains  lend  and  has 
been  imperfectly  baked  in  the  fire.  Several  cases  of  lead  poi- 
soning have  been  produced  under  these  conditions,  especially 
in  our  colonies. 

Vessels  of  glass  and  ordinary  porcelain  are  very  healthy. 
They  have  not  the  disadvantage  of  cracking  like  pottery,  which, 
in  becoming  thus  slightly  permeable,  always  collects  and  keeps 
in  its  flaw,  in  spite  of  repeated  washings,  traces  of  previous 
meals.  Becoming  putrid,  they  communicate  to  these  utensils, 
a  special  odour  and  may  even  sometimes  become  a  cause  of 
change  in  the  dishes  that  one  serves  or  keejts  in  earthenware. 

Cast-iron  vessels  give  an  inky  taste  to  some  foods.  The  iron 
should  therefore  Ite  enamelled.  An  unchangcalile  enamel  is 
made  at  the  present  time  from  an  ahiminons-jiikaline-cnrtby 
silicate  ;  it  is  free  from  lead  and  stands  fire  well.  Unfortun- 
ately many  of  these  enamelled  saucepans  s]ilit,  crack  and  may 
introduce  little  pieces  of  their  ghtzing  into  the  food.  (Jtiod 
modem  enamels  are  free  fmm  lead  and  have  not  Ibi.K  disadvan- 
tage. It  appears  to  me  a  mistake  to  attribute  to  this  cause 
cases  of  appendicitis  which  bave  become  so  nnmcrous  to-day. 

Vessels  of  red  copper  not  tinned  do  not  give  rise  to  any  appre- 
ciable danger,  as  M.  Calipjie  has  well  cstabli.'^hfd.  but  tliey 
communicate  to  foods  a  very  disagreeable  metallic  tasle  which, 
moreover,  suffices  to  warjv  one  of  llic  ])rc8ence  of  this  metal  and 
prevent  any  serious  accident.  In  reality,  veiy  bright  copper 
ves.sels,  well  cicanccl.  may  tie  said  to  ])rcsent  no  danger.  Those 
which  are  lined  Mith  pure  tin  (999  tliousandths  at  the  least  of 
tin  with  0-5  per  cent,  of  lead  at  the  most)  and  à  fortiori  silver 
utensils  are  excellent  for  cooking.  The  same  holds  good  for 
pure  nickel  (A.  Kiche,  (Jceikenh)  nnd  for  vessels  of  aluminium, 
a  metal  indeed  little  suitable  frtr  use  and  verj'  lialile  to  be 
changed  by  culinary  agents.  The  numerous  alloys  called 
white  metal,  Algiers  metal,  (Jeinmn  silver,  packfong,  Britannia 
metal.  Queen's  metal,  etc.,  alloys  into  the  composition  of  which 
copper,  lead,  antimony,  zinc,  tin,  and  even  arsenic,  enter,  are 
only  suitable  for  other  purposes. 

Tin  vessels  should  be  of  pure  tin.     At  most,  and  for  reasons 
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of  economy,  certain  hospital  administrations  and  management 
allow  it  to  contain  5  per  cent,  of  lead  or  otlier  impurities.  Un-i 
fortunately  many  tin  gobleta,  plates,  etc.,  in  our  liospitala 
and  many  old  vessels  of  tin,  contain  10  per  cent,  and  mor 
of  lead.  I  have  already  proved  elsewhere  that  with  10  ps 
cent,  and  upwards  of  tliis  last  impurity,  a  tin  veasel  is  sliglitlj 
attacked  i>y  pure  water,  sweetened  water  or  acidulous  wator^ 
whieli  dissolve  a  part  of  tho  toxic  metal. 

Distribution  of  Meals, 

Like  the  ancient  (îreeks,  our  forefathers  took  three  moal.s  ; 
two  light  ones,  one  in  the  morning  on  getting  up,  the  other 
the  evening  when  the  day  was  done  and  the  sun  set,  and  a  prin- 
cipal meal,  that  at  midday,  ti.sually  followed  by  a  siesta  with 
one  or   two   hours   re.st.      The  needs  of  modern  activity  havoJ 
caused  the   copious  midday   repast  t'O  be  replaced  by  a  ligh(«p| 
meal  whieli  allows,  without  the  siesta,  intelloctual  or  physics 
work   almost   iinmediately   .afterwards,    but   which    neccj4sitat««1 
a  second  substantial  meal  in  the  evening,  six  or  seven  hours 
after  that  of  tnidday,  generally  three  hours  before  the  night'sj 
rest.     To  these  two  principal  repasts,  of  fairly  modem  origin/ 
are  usually  added,  in  Prance  at»d  Germany,  the  light  dejeuner' 
wiiich    follows    risinw   and   sometimes,  at   least  in  the  case  of 
children,  tho  light  tneal,  about  four  to  five  o'clock  (five  o'clock 
tea    in    England,    the    Vesperbrod    of    the    (Jermans).      This 
division   of    meals,  without  being  absolutely  hygienic,  appears 
fairly  suitable.     In  England,  in  families  in  e;isy  circuiastances, 
and  in  many  houses  in  Germany,   breakfast  is  taken  at  nin 
o'clock,  dinner  at  two  (this  is  the  principal  meal),  and  tea  a 
five  with  a  little  tea,  coflFee,  cocoa,  beer,  butter,  bread  or  ham 
and  lastly  a  light  supper  before  going  to  bed. 

Fifty  years  ago  in  France,  the  meals  were  more  logically  dis- 
tributed ;  rising  in  the  morning  about  si.x  o'clock  followed  by' 
a  very  light  meal,  dinner  about  eleven  (not  heavy),  tiio  principal 
meal,  supper,  being  aFwut  six  o'clock.    One  had  thus  from  seven 
to  eleven  o'clock  in  tho  morning,  from  one  to  six  o'clock  in  tho 
afternoon,  nine  hours  free  for  work  ;   a  further  three  hours  from 
seven  to  ten  in  the  evening  for  pleasure,  walking  and  family 
gatherings,  with  eight  hours  for  sleep.     Under  these  conditions 
the  supper  at  six  o'clock  came  just  at  the  moment  when  tho  J 
lo.sses  in  substance  corresponding  to  the  daily  bodily  work  hadl 
need  of  being  made  good.     It  was  taken  rather  earlj'  in  orderl 
that  the  stomachic  digestion  of  this  evening  meal  should   bal 
very  nearly  finished  at  the  time  of  going  to  sleep.     That  of  th« 
midday  meal  was  far  advanced  when  one  went  back  Ui  busine 
one  or  two  hours  afterwards. 

The   nature  of   tho   meals   should   vary  with  tho   nature 
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the  occupations.  A  sufficient  but  light  dejeuner  about  midday 
suits  those  who  are  occupied  chiefly  witli  office  work  or  busi- 
ness. But  for  the  workman  or  peasant,  wlio,  from  six  to  seven 
o'clock  in  the  morning  to  midday  or  one  o'clock  lias  already 
taken  tiring  exercise,  the  midday  repast  should  be  sufhciently 
libera!  and  allow  him  not  only  to  make  good  his  losses,  l)ut  also 
to  provide  him  afresh  with  disposable  energy. 

\Vluit  in  not  proiK'r  is  to  take  all  the  nourishment  for  twenty- 
foiH"  hours  at  one  time.  The  stomach  digests  it  less  easily  ; 
under  these  conditions  it  remains  surcharged  for  some  hours,  and 
the  needs  in  actual  or  reserve  energy  are  not  so  well  satisiied. 

It  is  necessary  in  digestion  that  each  transformation  should 
take  place  at  its  proper  time.  Pavlow  has  shown  that  after 
meat  has  been  introduced  into  the  stomach,  several  minutes 
elapse  before  the  pepsin  is  secreted.  This  is  witliout  doubt 
the  time  that  the  ptyalin  employs  to  transform  the  cooked  starch 
into  sugar.  Later  the  acidity  of  the  gastric  juice  produced 
must  be  sufficient  to  secure  that  on  arriving  in  the  duwlenum 
it  excites  the  pancreatic  and  int-tistinal  .secretion.  An  iii.snfli- 
cient  mastication,  a  hurried  meal,  upset  this  comhination  of 
acts  which  harmonize  and  comi)Iete  one  another  under  nornml 
conditions  ;  digestion  becomes  laliorious  and  abnormal  in  the 
contrary  case. 

We  must  then  eat  without  hurry,  giving  ourselves  time  to 
masticate  and  insalivate.  Incomplete  mastication  causes  linger- 
ing and  imperfect  digestion  ;  it  may  give  rise  to  intestinal 
catarrh. 

However,  meat  badly  masticated  Ls  more  easily  digested 
than  the  bread  or  vegetables  which  accompany  it  and  which 
are  too  rapidly  swallowed.  Fr.  Striimpell,  after  a  dish  of  boiled 
lentil»  swallowed  whole  without  Ijeing  chewe<I,  found  40 
per  cent,  of  the  nitrogen  taken  in  under  the.se  conditions,  in  the 
faeces.  The  same  thing  practically  applies  to  other  vegetaliles 
or  to  bread  too  new  and  badly  irisalivat^^d. 

Finally,  one  must  not  during  meals  give  oneself  up  to  intel- 
lectual w(trk,  reading,  cahrulations  or  preoccupations  of  any 
sort.     Meals  taken  alone  are  on   this  account  unfavourable. 


Composition  of  Mbals. 

Alimentation  becomes  more  and  more  animal  and  richer  in 
fat  bodies  ivs  we  get  nearer  to  the  Poles.  Tlie  papulation  un  the 
borders  of  the  Frozen  Sea,  the  Laplanders,  (Jreenlandors  and 
Ostiaks  feed  almost  entirely  on  fish  and  the  flesh  and  fat  of 
seals,  as  much  from  instinct  as  from  the  impossibility  of  doing 
otherwise.  The  Arab,  on  the  contrary,  is  satisfied  with  some 
dates  and  a  little  couscous,  tlie  Neapolitan  finds  his  macaroni 
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sufficient,  while  tlie  people  of  the  intermediate  zone  mix  in 
a  rational  proportion  their  nitrogenous,  fatty,  sugared  and 
starchy  foodâ. 

In  France  the  amount  of  meat  per  head  is,  as  we  have  seen,  ' 
39  kg»,  per  annum.  We  have  said  (p.  125)  that  it  rises  to  59  kgs. 
in  England  and  94  kgs.  in  Paris.  It  is  72  kgs.  on  an  average 
in  the  big  Frencli  towns  and  only  19  kgs.  in  the  country. 
The  }>easant  then  ha.s  scarcely  26  grnis.  of  fresh  meat  per 
meal.  We  see  that  this  quantity  is  insufficient  for  the  work- 
man and  labourer  who  have  most  need  of  it.  Even  at  the 
present  time  meat  is  only,  so  to  speak,  a  relish  for  the  country- 
man. A  man  living  in  a  town,  on  the  otJier  hand,  generally 
eats  more  meat  than  agreen  with  him.  We  have  seen  that 
in  Paris  the  alimentary  principle*  of  animal  origin  exceed 
480  grms.  per  day,  2<M>  grnis.  of  whidi  are  meat,  and  this  figure 
must  bo  at  least  doublet!  foi'  many  unwcitpiwl  townsmen. 

Like  the  opium  smoker,  tlic  individual  who  accustoms  him- 
self to  meat,  feels  tJiat  he  misses  it  when  he  does  not  t^ke  the 
usual  excess.  It  ù  the  illusion  of  t]>e  morphia-maniac,  the 
tobacco-maniac,  of  the  alcoholic,  etc.,  the  harmful  exaggera- 
tion of  the  man  in  easy  circumstances  who  believes  that  he  is  | 
satisfying  a  need  only  createfl  by  him.self,  who  takes  his  pleasure 
in  tnaking  himself  ill.andwlin  thus  often  imagines  he  is  defending 
the  inten'sts  of  his  health. 

Supposing  that  he  takes  two  or  three  dishes  at  each  of  his' 
two  or  more  jirincipal  meals,  the  average  man  who  does  not  do 
manual  work  ought  not  to  eat  more  lluiii  250  to  300  grms.  of 
meat  or  fish  per  day' — a  woman  a  sixth  less.  For  the  other 
food  it  is  enough  if  he  does  not  dcj>art  jjerceptibly  from  the 
allowance  that  we  have  cstnhlished  by  experiment  and  theory  I 
(see  Part  I.,  p.  24) 

In  contrast  witli  the  man  in  easy  circumstances,  the  peasant 
is  short  of  meat,  as  we  have  just  observed.  His  alimentation 
is  too  exclusively  vegetable  and  forces  on  him  a  perpetual 
digestion  of  dishes  of  great  size  which  nourish  him  badly  : 
potatoes,  green  vegetables,  fruits,  etc.,  which  bring  liim  only 
an  insufficient  qnantity  of  nitrogen.  Hence  the  gastralgia, 
dyspepsia  and  enteritis  so  frequent  in  this  class.  This 
imperfect  diet  is  happily  counterbalanced  by  work  in  the  open 
air.  ventilated,  isohitetl  and  «unny  dwellings,  good  rest  at  night 
and  sometimes  in  tlie  middle  of  the  day,  and  the  mininuim  of 
incitements  to  intemperance  or  vice.  But  nevertheless,  owing 
to  his  defective  alimentation  and  in  spite  of  so  many  other 
advantages,  the  average  life  of  the  countryman  is  still  shorter 
than  that  of  a  man  of  the  middle  class  and  the  workman  in, 
towns. 

'   Each  egg  may  bo  reckoned  at  40  grina.  of  meat. 
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Tlie  workman  in  towns  lodges,  too.  under  insanitary  condi- 
tions ;  he  lacks  open  air  and  light,  he  often  does  work  out  of 
proportion  to  his  alimentation.  He  sometimes  sacrifices  for 
his  plea.Hurefi  the  time  for  sleep. 

The  liaiidicraftsiniin  should  con.sume  per  day  at  least  500 
griiiM.  of  nu'at,  7(M)  grins,  of  hrend  and  80  to  HMI  grnis,  of  fatty 
iHwlies.  .\  diet  conipo.sed  of  ;{(X)  grins,  of  meat,  250  cf.  of  milk, 
KM)  grnis.  of  dry  vegetables,  7<)  to  80  grms.  of  ham  or  hai-on, 
2lH(  grins,  of  potatoes  with  all  the  variations  wliieli  present 
themselves  in  practice  agrees  with  him  perfectly,  csjM^cially  if 
ho  can  add  to  it  a  little  wine  (250  to  500  cc.  per  day)  and  a 
cup  of  coffee. 

Whatever  be  the  social  position  of  the  family  or  individual, 
what  is  to  be  esyn-cially  avnirled  is  exclusive  alimentation. 
There  are  some  tables  from  vvliich  vegetables  are  almost 
excluded  hornusr  it  is  said  that  Ihnj  art  not  .tufpricntly  nour- 
i.tkinq.  nr  lM>cau.se  they  <lo  not  make  a  good  enough  show,  or 
l>ecau.se  they  do  not  plea.se  palates  accustomed  to  the  incisive 
taste  of  meats,  sometimes  be<^au.se  their  prepaiation  demands 
more  care  anil  time  than  the  housewife  can  give  to  them — for 
example,  in  familiesin  which  she  goes  out  to  work.  It  Ls  thought 
passible  by  an  excess  of  nitrogenous  alimentation  to  make 
up  for  the  deficiency,  intentional  or  not,  of  vegetables.  That 
Ls  a  very  dangerous  error.  With  such  a  dietary,  children  grow 
up  nervous,  cacochymic  and  ec7.omatous  ;  later  on  they  will 
Ik)  arthritic,  gouty,  calculous,  niegrimous  and  neuropathic. 
/  hnve  iM  (Untht  l/int  the  degeneracy  Ihat  has  been  noticed  in  many 
tvell-to-do  jamilieji  i>s  due  jxirticidarly  to  an  alimentation  com- 
jxv>e/l  too  excluMvely  of  flesh  ifhich  they  have  gradually  adopted. 
For  a  stronger  reason  we  ought  not  to  further  e.vaggeiate  this 
tendency  by  replacing  beef  anil  mutton,  roast  or  boiled,  l>y  p>ork- 
hutehcr's  meat,  hash,  game,  preserved  fish,  spiced  stews,  salted 
or  smoked  meats,  by  that  of  aniuials  too  young  and  l>y  fer- 
mej)te<l  elieeses  with  the  nece,s,sary  accomjmniment  of  bittera, 
stimulants,  spices,  wines,  li([ueurs,  coffee,  tea,  etc.  .  .  .  Such 
an  alinicidation  entails  every  .sort  of  disorder  of  the  health, 
makes  the  i-ace  degenerate  and  decimates  famiUes. 

Bread,  Meats,  Fresh  or  Dry  Vegetables. — That  is  the  solid  and 
rational  basis  of  our  meal,  and  if,  in  some  cases,  there  is  occasion, 
for  reasons  of  hygiene  or  economy,  to  give  preference  to  one  of 
these  categories  of  foods,  it  is  towards  vegetables  that  it  would 
be  wise  to  incline  without  excluding  meat,  or  at  least  fi.sh,  from 
the  j>rincipal  meal. 

There  is  a  jwriod  of  life  in  wluch  nitrogenous  foods  are  more 
particularly  indicated  and,  as  it  were,  instinctively  sought  after. 
It  Ls  when  puberty  is  being  established.  In  the  case  of  the 
young  girl  from  fonrt«sn  t<j  sixteen  years  of  age  and  the  boy  of 
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sixteen  to  nineteen  years,  an  alimentation  particularly  rich  in 
meat  is  as  necessary  as  plenty  of  sleep,  and  often  more  food  by 
weight,  than  in  the  case  even  of  the  adult,  is  necessary  for  these  | 
young  people.  It  is  not,  unfortunately,  the  rule  generally 
followed  in  our  boarding  schools  and  lycéi^s,  where  cverj'thing 
continues  to  be  done,  not  from  the  point  of  view  of  science  and 
reason,  but  from  that  of  administration,  that  is  to  say  witli 
parsimony  and  by  routine. 

Beyond  the  ago  of  adolescence,  wc  think  that  it  is  not  wise,  ' 
when    in    good  health,  especially  for  tho.se   who  do  not   take 
fatiguing  exercise,    to  allow   oneself   to  satisfy  one's    appetite 
completely  at  each  meal. 

We  have  already  said  that  the  good  pi-cparation  and  agree- 
able presentation  of  tlie  meal  has  a  great  influence  up<in  the 
digestion.  A  clean  and  well  laid  table  cheers  tlie  spirit  and  at 
once  satisfies  the  stomacli.  The  good  smell  of  the  dishes, 
their  sapidity  and  warmth  from  the  moment  thiit  they  reach  the 
moutli,  excite  the  secretions  of  the  digestive  juices.  C-old  or 
warm  drinks,  by  reason  of  the  sUjmacbic  contractions  which 
they  provoke,  rapidly  cari-y  towards  the  intestines  the  partii 
already  more  soluble.  The  stimulation  of  the  muscular  tissue 
starts  in  a  still  more  active  manner  the  hepatic  and  int-estinal 
secretions.  Variety  in  the  dishes,  by  provoking  different 
sensations,  prevent,'!  the  appetite  from  becoming  used  to  a  food, 
and  preserves  its  keenness. 

¥ov  many  rwusons,  which  wo  have  already  developed,  meals 
ought  to  be  made  up  in  such  a  manner  tiuit  they  bring  mi  a 
total  of  sufliciont  alimentary  principles  in  a  nuxierate  volume 
and  weight. 

Tlie  meal  of  the  Parisian  weighs,  drinks  deducted,  alxtut 
550  gnns.  It  .sc'arccly  reaches  1  kg.  with  drinks.  The 
weight  of  the  workman's  or  j)easant"s  meal,  especially  in  p<v>r 
countries,  drinks  not  included,  rLses  to  l.ttlH)  and  l,5(X)  grins, 
without  furnishing  him  with  a  .sufficient  «(uantity  of  nutritive 
principles. 

When  eating,  one  ought  to  drink  according  to  one's  thirst, 
and  not  be  stopjXKl  F>y  the  consideration  that,  in  the  case  of 
hydrochlorics  in  particular,  water  diminishes  still  further  th« 
too  low  stamlaid  nf  acidity  of  the  gastric  juice.  Warm  or 
cold  drinks  tiikcti  in  innderution  provoke  and  increase  rather 
thiiii  diiniiii.sli  this  secrcliun.  Besides,  according  to  Von  Mering 
and  Moritz,  drinks  |»a.s.s  very  rapidly  through  the  stomach,  the 
contractions  of  (IiLh  organ  jnishing  them  rapidly,  by  successive 
jet«,  into  the  small  intestine.  5<Jt>  cc.  of  water  pass  thus  in  the 
case  of  a  man  througli  the  pylorus  at  the  end  of  half  an  hour, 
when,  the  stay  of  meats  in  the  stomach  in  the  presence  of  tl»e 
gastric  juice,  the  secretion  of  which  continues,  usually  exoeeda 
three  hours. 
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The  use  of  water,  and  I  add  beer  and  milk,  during  the  meal 

«m  only  be  harmful  when  excessive  ;  but  in  tlie  case  of  milk 
or  beer,  their  nutritive  print-iples  should  be  taken  into  account. 
Tliese  are  not  simple  aqueous  drinks. 

Drinking  water  l>y  cliarging  itself  with  dissolved  particles, 
makes  tlieir  absorption  more  rapid  and  allows  what  remains 
in  the  stomach  to  be  more  easily  digested. 


Aids  to  Digestion  and  Appetttb. 

I  shall  confine  myself  to  pointing  them  out  here  in  a  few 
words  only. 

To  help  or  accelerate  digestion,  wo  may  have  recourse  to 
phj'sieal  means,  to  chemical  or  alimentary  aperients  and  to 
medicinal  agents. 

Atnongst  physical  stimulantes,  exercise  and  mechanical  work, 
walking  and  movement  in  fresh  air,  residence  in  the  moun- 
tains or  by  the  sea,  gymnastics,  hydrotherapy  and  massage 
sbouhl  be  cited. 

Every  one  knows  the  influence  which  muscular  fatigue  exer- 
cises on  tiie  appetite  and  digestion  when  it  is  not  excessive, 
an  also  bixlily  exercises,  games  and  walking  in  fresh  air,  gym- 
nastics and  sports  of  every  kind.  A  simple  holiday  in  the  moun- 
tains or  by  the  sea,  Uving  in  the  country,  suffice  to  revive  and 
give  tone  to  the  stomach.  For  invalids  and  convalescent*, 
drives  in  an  open  carriage  act  in  the  same  way  and  perceptibly 
favour  dige8tii>n  by  the  movement  they  give  to  the  contents 
of  tlie  stomach. 

Sea  batJLs  in  jwrticular.  and  even  merely  a  visit  to  the  sea- 
side,  powerfully  e.xcite  tf>e  assimihitory  functions. 

On  tbe  other  hand,  the  apjMjtite  quickly  becomes  small  in  the 
cose  of  a  child,  convale.soont  or  invalid,  deprived  of  pure  and 
fresh  air,  living  inactive  in  a  confined  locality  in  the  middle  of 
large  towns. 

As  to  the  question  whether  we  should  or  should  not  take 
exercise  immetliately  after  meals,  wo  shall  reply  that  the  solu- 
tion of  tliLs  problem  depends  on  the  state  of  healtii  of  the  sub- 
jectvS.  Young  jwojile  in  full  vigour  have  no  need  of  rest  to 
digest  their  food  ;  on  the  other  hand  old  people,  ga.stralgic8, 
bvdr(K-li!orics,  chlorotics,  neurasthenics,  etc.,  those  who  have  a 
troubk\some  or  weakened  stomachic  or  intestinal  digestion, 
those  who  suffer  from  giddiness,  insomnia,  headache,  muscu- 
lar weakness,  palpitations,  etc.,  all  these  should  \>e  allowed, 
while  their  digestion  is  going  on,  some  rest,  an  hour  at  least, 
after  the  meal. 

All  intellectual  work  at  all  intense  should  be  avoided  imme- 
diately after  eating. 
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Moderate  massage,  eajjecially  abdominal  massage,  may,  up 
to  a  certain  point,  take  the  place  of  exercise,  hasten  the  diges- 
tion and  particularly  cause  constipation  to  disappear.  Hy- 
drotherapy and  cold  baths  act  in  the  same  way. 

Cîondiments  are,  as  we  have  already  said  (p.  264),  the  alimen- 
tary stimulants  of  the  stomachic  and  digestive  function.  But 
they  should  be  used  with  prudence,  particularly  spiced  or  bitter 
condiments,  because  the  stimulus  they  give,  becoming  slowly 
deadened,  we  are  led  to  increase  day  by  day  the  use  of  these 
dangerous  agents.  Gastritis  and  enteritis,  or  simply  disappear- 
ance of  the  appetite,  are  the  grievous  consequences  of  this  abuse, 

Amongst  the  more  harmless  alimentary  digestives  we  can 
cite  :  wine  taken  in  small  quantities,  fermented  cheese,  sugar, 
and  in  some  cases  coffee,  tea  and  different  aromatic  dishes, 
such  as  seasonings,  sauces  or  ingredients  of  which  we  have 
already  spoken  at  some  length. 

Finally,  amongst  the  aperients  that  we  can  call  medicinal 
we  will  mention  the  bitter  beverages  :  hop,  quinquina,  rhubarb, 
bitter  orange  peel,  gentian,  alder,  tansy,  quassia,  strychnia,  etc., 
in  maceration  with  water,  sometimes  in  liqueurs  which  lessen 
their  bitterness. 

These  excitants  should  only  be  used  in  very  small  quantities 
and  at  meal  times. 

The  liquids  called  aperients  are  often  aromatized  with  cin- 
namon, coriander,  aniseed,  cloves,  nutmeg  and  vanilla  which 
are  also  stimulants  of  the  stomach.  It  is  wiser  to  do  entirely 
without  these  stimulating  drinks  when  one  can,  or,  at  any  rate, 
only  to  make  exceptional  and  very  sparing  use  of  them. 
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XXXIV 

AUMENTABY  BBOIHBNS — THEIR  INFLUENCES  ON  RACES,  AITI- 
TUDES,  MENTAL  WORK — VARIATIONS  NECESSITATED  BY 
CLIMATE   AND   SEASONS 


THK  <ilimenUtryre(jhHen.sa.T(i  the  nuxIcHDf  aliitit'iitalion  wliich 
more  espcfiiilly  aim  at  satiMfying  certain  tieedH  <if  the  indi- 
vidual, the  object  of  wliicli.  in  the  case  of  pathoio^itta!  tiuuhU'S  is, 
while  nouri.shinjj  tlie  invalid,  to  lielp  to  restore  him  to  healtji. 

Wiietlier.  ii>  the  case  of  aiiiiiialn  or  man  tlie  object  l>e,  by  means 
of  special  alimentation,  to  cause  such  or  such  aptitudes  to  pre- 
vail— for  example,  muscular  force,  resistance  to  extreme  climates, 
force  of  character,  cerebral  activity,  etc.,  or  whether  one  is  trying 
to  satisfy  in  the  best  way  possible  the  needs  created  by  tlie  rapid 
develojiment  of  the  young  being,  and  later  by  the  coming  of 
puberty,  by  pregnancy  and  by  suckling  ;  or  whether  etforts  are 
i)eing  (uade  to  modify  by  alimentation  the  t«rai)erament  of  an 
individual  or  his  mode  of  discharging  functions,  to  renew  the 
strength  of  the  convalescent,  to  siipjiort  the  invalid  actMjrding  to 
the  indications  furnished  by  his  cotistitution  or  present  state  in 
such  a  way  as  to  restore  him  to  health  as  quickly  as  jxjsaible, 
etc.  ;  in  all  these  eases  it  is  advisable  to  regulate  alimentation  by 
a  special  regimen  ;  and  the  rules  and  practice  which  originate 
from  this  fact  deserve  to  be  carefully  stated  and  discussed  from 
the  physiological,  chemical  and  clinical  point  of  view. 

Understood  in  it«  broadest  sense  re{/imc7i  would  include  all 
that  n^lates  to  foods,  beverages,  exercises  of  the  mind  and  body, 
to  sleep  and  to  waking,  to  clothes,  etc.  ;  in  a  word  to  all  that  tends 
to  protect  or  serve  the  individual  and  to  favourably  modify 
this  condition.  But  we  shall  limit  ourselves  in  thia  sjMicial  work 
to  the  study  of  alimeiUary  regiinen. 
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Slrkt  Eegimen  and  Regimen  "  de  luxe"  ;  Their  Jnflucnfe  oiuH| 
ConxlitutioH  and  llcnith. — Wi-  have  already  estai ilishcd  in  Parti/ 
basing  ouraelves  both  on  iintiorml  cinjiineisin  and  un  olisei-vation 
of  tlie  physiological  needs  unci  the  losses  of  the  sywteni,  what  arc, 
in  ijiiantities  and  kinil,  foods  best  suited  to  the  bealtby  adult, 
cither  inaetive  or  at  work.     The  alimentary  allowance  in  ouTi 
climate  gives  an   ordinary  uveragc   man   |>er  day  107  grnis.  of  J 
albuminoids,  (J5  grins,  of  fatty  bcKlies  and  about  -ttK)  grnis.  of  I 
starchy  or  saecliurine    inatlt'rs    ineluding  those   wliieh  have  al 
pottsntial  value  c(|ual  to  that  of  alcoholic  beverages.    Hut  wc  liave^ 
establisbed  on  the  other  hand  tliat  tlic  quantity  of  albuniitiuid 
Bubfitanees    can    be    reduced    strictly   speaking  to  80  grms.  [ht 
day  in   tbe  case  of  the  man   who  docN  not  work,  on  condition 
that  bis  foiKlrt  «ujijily  him  at  tbe  same  time  with  at  kntst  6(J  gnn.s. 
of  fats  and  485  grins,  (^f  earbo-hydrate«  destined  to  provide  for 
the  requirements  of  calorillt^ation,  which  varies  greatly'  according 
to   the   temperature  of  the  surrounding  atnjosphere.     For  tlie] 
French    wojkinan   who  docs  eight  to  ten  hours  work,  tlie  daily 
ration  should  contain  at  lea.st.  135  grnis.  of  albuminoids  witli  58 
to  1(X(  grnis.  of  fatty  inatters  and  5(Xt  to  IHM)  grnis.  of  starchy 
matters  according  to  the  aniuunt  of  fatiguing  or  excessive  effort 
exacted  from  him. 

These    dillerent    allowances  may  be  realized  with  the  tuoefc^ 
varied  foods  provitled  that  they  are  sufbcieiitly  digcstilile  and 
assimilable,  and  that  the  weight  of  tbe  alcohol  sub.stitutetl  for 
sugar  and  starchy  substances  docs  not  exceed  12  grins,  to  15 
grms.  }x>r  kilogramme  per  day  of  the  weight  of  the  body  of  tliOj 
subject. 

If  then  in  our  climate,  and  for  tbe  mmi  in  relative  repose.  801 
to  82  grnis.  of  albuminoids  {about  half  of  which  are  furnished  by  J 
nniscutar  tissue  and  half  by  other  bimts)  are  strictly  s[x^aking] 
Butbcient.  and  if  into  the  daily  alimentation,  as  hapjMsiiK  in  I*aris,|^ 
for  example,  there  enter  102  grms. — tbe  ditTeretice,  that  is  to  say,! 
20  to  22  grms.,  corR'sponds  to  a  regimen  of  storage  or  "  de  luxe."! 

The  same  may  be  said  of  tbe  other  principles  which  enter  int< 
the  ordinary  allowance  of  food. 

What  are,  from   tbe   point  of  view  of  health,  the  signifieaiKM 
and    t!io    result  of  this,  at  least  apparent,  excess  of  protcid 
starchy  ininciples  in  our  daily  regimen  ? 

Like  the  small  workman  without  cajiital.  wlio  lives  from  day 
to  day,  tlie  man  who  receives  only  just  the  necessary  amount  of 
food  is  constantly  in  danger  of  a  deficiencj'.  Whether  the  work 
imposed  upon  the  animal  machinery  hapiK>nB  to  be  irregularly 
increased  ;  whether  the  functions  and  particularly  the  aesiniila 
tory  functions  be  slightly  disturljed  ;  whether  owing  to  a  fall 
tbe  surrounding  temperature,  the  radiation  of  the  body  in- 
creases ;   or  whether  sleep  brings  about  insufficient  repair,  etc.. 
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each  of  these  causes,  and  many  others  Ijesides,  by  diminishing 
the  receipts  or  increasing  tlie  exj)enditure,  wll  augment  the 
dcKciency,  and  if  then?  are  no  reserves,  it  will  \m  by  the  com- 
bustion of  the  substance  of  tiie  organs  that  Iienceforth  a  part  of 
tlie  mechanical  work  or  even  the  maintenance  of  the  animal  tem- 
jwrature  will  Ik;  efTected.  Our  fats  exJiausted,  we  shall  then 
destroy,  at  least  in  an  intermittent  way,  tlie  proteids  of  our 
tissues  in  place  of  the  sugai-s  and  of  the  defaulting  fats.  In  order 
to  avoid  these  deficienci»;s  and  losses,  in  oitler  not  to  Ik-  driven 
to  warm  the  house  by  burning  the  utensils,  the  system  must  then 
have  a  ix'scrve  at  its  disi)osal,  namely,  that  created  by  a  regimen 
called  "  de  luxe."  At  least  it  is  necessary  that  the  gain  of  to-day 
should  sufKce  t^j  comijensate  for  the  lo.ss  uf  to-morrow,  and  that 
by  means  of  a  suthcient  alimentation ,  it  should  l>e  possible  for 
a  sort  of  mobile  equilibrium  to  be  established,  in  which  tlie  losses 
will  never  exceed  the  suppUcs,  especially  in  albuminoids  and 
mineral  salts. 

It  in  then  very  important  that  we  should  have  a  slight  excess 
of  these  fuiidanuMital  alimentary  principles  every  day.  But 
this  excess  in  its  turn  l)e(omcs  dangerous  if  it  goes  beyond  certain 
Umits.  The  alimentai-y  fatly  bodies,  the  albuminoids  of  mus- 
cular tissue  for  e.\anij)!e,  if  they  are  not  utilized  and  burnt  u])  by 
means  of  mechanical  labour,  by  the  jtowerful  working  of  the 
lungs  and  skin,  a  suifiiient  'combustion  and  a  profwrtional 
radiation  of  heat,  will,  with  all  their  wastes,  accumulate  in  the 
organism,  producing  there  olK'sity,  visceral  c<jngestion8,  neuro- 
pathic conditions,  arthritis,  disea.ses  of  the  skin.  etc.  What 
would  \ye  an  excellent  regimen  for  tiie  workman  and  the  labourer 
working  in  the  ojTen  air,  will  then  l>ccome  a  deplorable  alimen- 
tation for  the  setlcntary  citizen  who  takes  but  httle  exercise,  or 
for  the  artist  and  the  scholar  who  give  themselves  up  tn  intellect- 
ual work  only.  In  the  case  of  young  jk'ojiIc,  and  those  whose 
organs,  whatever  be  theb-  age,  have  nearly  preserved  their  normal 
activity,  a  slight  excess  of  alimentation  will  have  no  other  effect 
than  necessitating  a  greater  activity  of  the  lungs,  muscles,  skin 
or  kidneys.  But  this  will  not  ajiply  to  the  man  who  is  growing 
old,  or  whose  constitution  or  iKKlily  habits  are  defective  to  Ijegin 
with.  In  such  a  ca.se  an  excess  of  alimentation  will  daily  accent- 
uate decay  ;  hepatic  or  pulmonary  congestions,  artcrio-sclerosis, 
alteration  of  the  kidneys,  fatty  degeneration  of  the  various  organs, 
etc.,  will  go  on  increasing,  thus  will  Ix-come  established  little  by 
little,  if  not  disease,  at  any  rate  a  predisposition  to  it,  a  diathcsic 
state  and  morbid  bodily  habit.  If  then,  it  is  advisable  to  eat 
sufficiently,  alimentation  should  be  proportional  to  our  needs  and 
regulated  not  only  by  our  natural  apjietite  but  by  our  reason, 
aided,  when  necessary,  by  observation  and  science  and  not 
accommodated  to  bad  habits  or  artificial  stimuli. 
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Jnjliit  nri-  of  lit'i/imrn^  imlkv  ChurattvrH  tif  Indiv'ulutiii  itiul  Rafts. 
— If  alimontation  acts  on  the  general  health  by  reason  of  its  scanti- 
ness or  excess,  it  acts  on  us  still  moiv  jwrhaps  hy  its  nature.  It 
is  iiiiiversrtUy  notorious  that  the  most  iictive,  the  most  robust, 
and  the  most  asigressive  ]KMiple  are  great  meat-caters.  I  shall 
only  quote  the  English  and  the  tierinans.  (Jranivorous  and  fru- 
givorous  mitions  an-  nearly  always  pcuceful,  suth  as  the  greater 
jiartof  the  nations  of  Central  Asia,  fur  whom  rice  and  vegetables, 
with  a  little  junk  ur  tiwh,  form  ahiiost  solely  the  whole  food.  One 
cannot  he!])  coupling  with  these  facts  the  R-mark  that  carnivor- 
ous animals  are  generally  lierce  and  dangerous,  whilst  the  hor- 
bivora,  on  the  contrary,  are  easy  to  live  with  and  to  domesticate. 
More  or  less  exclusive  carnivorous  alimentation  is,  to  a  greater 
extent  even  than  race,  one  of  the  factors  of  the  gentle  or  violent 
character  of  an  individual.  It  is  known  that  the  white  rat«  of 
our  laboratories,  as  long  as  tliey  arefed  on  bread  or  grain,  arc  very 
manageable  and  easy  to  tame,  whilst  tlicy  Ix'come  snapjiy  and 
given  to  biting  from  the  time  tliey  are  fed  on  flesh.  The  same 
observations  have  been  made  in  the  case  of  a  luirse^and  even  of  a 
dog,  although  the  iatt^or  is  onmivorous.  Liebig  relatt<«  that  a 
bear  kept  at  the  umseuin  at  (iiessen  was  gentle  and  tpiiet  wheu 
it  was  fed  exclusively  on  tu'etul  and  vegetables,  but  a  few  days 
of  aninuil  diet  caused  it  to  become  fierce  and  dangerous  to  its 
kec|)er.  Tliey  u.scd  tu  amuse  them.selves  by  thus  iwriiKlically 
altering  the  animal's  charnctiT.  It  is  kiu)wn,  a<lds  Liebig,  that 
the  irascibility  of  pigs  may  be  increased  by  a  meat  diet  to  such  an 
extent  as  to  cau.se  them  to  attack  men  {MuuwUes  lettres  sur 
la  chimie  ;    S.'ith  Letter). 

A  carnivorous  regimen  then  certainly  influences  personality  ; 
it  makes  us  more  aggressive,  haitler,  inoi'e  self-willed.  I  am 
not  s]K-aking  of  its  bad  inHueiice  on  the  general  health,  which 
I  shall  treat  of  later  on  il  propos  of  exclusive  regimens,  my 
only  object  here  being  to  ahuw  its  special  action  on  the  mural 
((ualities. 

lieci})rocally,  it  is  certain  that  a  diet  too  exclusively  vegetable 
weakens  tlie  violence  of  teniperamcnts  and  softens  manners. 
This  has  been  well  untlerstootl  by  all  founders  of  religious  ordore 
both  in  Europe  and  in  India,  wbti  limite<l  or  jtrohibiU:>d  foods  of 
a?iimal  origin.  We  have  seen  that  vegclalile  food  is  less  e^jm- 
pletcly  a.ssiniilate<l  ;  it  impiiscs  on  the  animal  a  far  moic  power- 
ful intestinal  work  which  divt-rts  part  uf  its  disp<jsable  energy 
to  the  accomplishment  of  these  lower  functions,  it  introduecs 
into  the  system,  far  less  than  merits,  those  bitter  bases,  those  sapid 
extractive  matters  which  are  stimuli  of  the  heart,  the  circulation 
in  muscle  and  mechanical  energy.  It  is  then  manifest  that  an 
alimentation  too  exclusively  vegetable  perceptibly  weakens  and 
softens  the  will.     Food  is  perhaps  sufficient  to  transform  tlie 
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wolf  and  wild  cat,  some  of   tlio   most  dangerous  carnivorous 
animals,  into  the  doint'stic  doj^f  and  cat. 

If  diet  aut.s  thus  on  tiie  dt'vetopinent  of  the  organs  and  char- 
acter, it  is  iinposHible  to  deny  tliat  it  also  modifies  races.  La- 
marck and  Darwin  were  of  opinion  that  alimentation  which  creates 
internal  condition.s  wa*i,  with  the  influence  exercised  by  external 
conditions,  and  selection,  the  preponderant  cause  of  the  varia- 
tions observed  in  animals  and  plante.  Without  sharing  this 
ojiinion,  for  reasons  I  have  stated  at  length  elsewhere  (Rtime 
ijinèralc  des  sciences,  Dec.  15.  19<)1,  p.  1,046),  I  helieve  how- 
ever, that  the  i|ualitics  ju'culiar  t-o  c!u;h  individual  and  each 
race  are  perceptil)ly  iiïfiucnced  by  the  conthtuoits  action  of  ali- 
mentary regimens,  and  reciprocally  when  hahilî*  are  contracted 
and  temperaments  created  by  a  long  heredity,  sjwcial  regimens 
often  become  necessary  t-o  races  thus  nifxlified.  An  Englishman 
or  Dutchman  becomes  weakened  by  being  deprived  of  meat  far 
more  ipiii'kly  than  a  Spaniard.  )Soutliern  Frenchman  or  Italian, 
and  these  latter  when  fed  on  the  same  food,  if  it  is  ahnost  e.\clu- 
sively  vegetable,  will  do  much  moro  work  than  a  member  of  the 
northern  races. 

Influence  of  Diet  mi  Mental  Effort  <tnd  of  the  Latter  on  the 
Digeslive  Functions. — Tlie  influence  of  diet  on  the  physical  vigour 
and  character  of  races  brings  with  it,  as  a  coascijucnce.  it,s  action 
on  intellectual  aptitudes.  We  have  learned  that  man  in  order 
to  do  mechaniciil  work,  ha.s  need  not  only  of  an  alimentation 
abundant  in  ternary  princijiles,  but  esjx*ciid]y  rich  in  meat. 
This  regimen,  which  develops  muscular  force,  energy,  vigour, 
even  violence  is,  on  the  contrary,  not  very  favourable  to  the 
culture  of  artistic  or  scientific  aptitudes.  To  those  who  give 
themselves  up  to  the  speculations  of  thought,  who  require  to 
exercLse  their  power  of  observatiuu  ur  geucraliy.ation,  to  develop 
or  express  their  artistic  sentiments,  to  cultivate  abstract  s(ienct«, 
etc.,  bread,  green  vegetables,  ri|K>  fr'uit,  a  little  wine,  and  for  nitro- 
genous food  15(>  to  'Mi  grms.  of  meat,  fish  and  poultry  jxt  day, 
eggs,  milk  and  other  foixls  easily  digested  (rice,  carrots,  cauli- 
flower, a.sparagus,  mushrooms,  a  small  ijuaiitity  of  potatoes, 
etc.)  and  Hnally  a  few  aromatic  condiments  such  a.s  coffee,  tea, 
etc..  are  more  suitable  than  diets  too  essentially  carnivt)rou8. 
And  the  more  so  Ix'cau.se  those  who  devote  themselves  to  works 
of  the  mind  or  imagination,  generally  take  insuflicient  physical 
exereLsc,  thus  constituting  themselves  candidates  for  arthritis, 
gout,  hepatic,  cerebral  and  renal  congestions.  Such  predis- 
positions are  often  again  increased  in  their  case  by  the  abuse  of 
coffee  or  tea,  sometimes  of  alcohol  or  tobacco,  and  the  desire  for 
condiments  which  momentarily  excite  the  apjietite  which  seden- 
tary work  tends  to  weaken.  For  them  the  dishes  to  avoid  are 
those  which  are  diSicuIt  to  digest  or  which  require  to  be  taken 
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ill  a  great  quantity,  too  abundant  meats,  too  starchy  vegetable» 
(dry  beans,  lentils,  broad  beanw,  etc.). 

In  the  case  of  all^tlioae  in  whom  sentiments,  artistic  impressions, 
rcsearcheii  of  the  imagination. the  sjjoculations  of  ambition  or  public 
affairs  iiredominate,  tlie  alinii^ntary  allowance  should  be  that 
which  corretiponds  to  their  feeble  eurjH»rcal  activity  and  to  the 
climate  in  which  they  live,  iis  psychic  niaiiifestations,  we  iiave  seen, 
doniit  eorreKi»ond  to  any  sensible  loss.  Beyond  all  doubt,  all  brain 
work  ennsunies  energy  corresj Rinding  to  the  effort  made  to  i)ut  the 
sensorial  machine  in  a  fit  state  to  receive  an  iuipre^on,  trans- 
fonn  it  into  a  physical  shape,  and  finally  present  it  to  the 
inner  sense.  All  brain  work  causes  then  a  real  loss  of  energy  felt 
and  known  by  all  those  who  know  how  to  observe  themselves. 
Every  impression,  besides,  as  MoritK  Schiff  has  directly  demon- 
strated, heats  the  Ijrain  and  the  organism  and  causes,  as  a  conse- 
quence, an  expenditure  of  energy.  But  this  c.\j)enditurc  is  8<i 
small  that  it  is  imperceptible  from  the  alimentary  jxjint  of  view. 
In  fact  it  hiis  Iwen  recognized  that  intellectual  fatigue  does  not 
increase  cither  the  ijuantity  of  the  t«Dtal  urinary  nitrogen  and 
conseiiuently  the  quantum  of  albuminoids  broken  up  or  the 
combustion  of  fats,'  or  even  the  weight  of  the  phosphorus 
excreted  in  a  given  time. 

A  last  remark  :  Intellectual  work  should  never  be  undertaken 
during  a  meal  nor  at  the  beginning  ()f  digestion,  when  the  organ- 
ism requires  that  the  blood  should  (low  not  to  the  brain,  but  to 
the  stomach.^ 

VarùiliotM  <>/  Did  with  Miflinnlral  Work. — This  iniiKJrtant 
question  hain  been  already  discussed  at  length  in  Part  I  of  this 
work  with  reference  to  the  variations  of  the  food  allowance  in 
the  oa.se  of  a  man  doing  nothing  and  at  work  (\\.  88  seq).  The 
ne.xt  chapter  will  also  give  information  concerning  the 
variations  of  diet  for  workmen  in  different  climates. 

Varialtotwio/  Alimentation  accordiwj  to  Ike  Height  and  Weight  of 
the  Body. — In  order  to  render  proportional  the  aUmentary  allow- 
ance to  the  height  and  weight  of  the  body,  it  will  be  necessary  to 
remember  that  in  Part  I  of  this  lx>ok  it  was  established  (p.  98),  that 
inaMiite.  of  repose  or  simple  maintenance,  about  72  hundredtlus  of 
the  virtual  energy  storwl  uj)  with  foods,  are  scattered  at  the  sur- 
face of  the  body  under  the  form  of  heat  radiated  or  lost  bycon- 


'  Si»pk,  Arclt.  I.  rip.  Pathol,  u.  Phann.,  Bd.  XV,  p.  81;  C.  Voit.  Zcita<K.\ 
/.  IHolug.,  Bd.  -XIV,  p.  57. 

'  During  sleep,  tJie  destruction  of  the   nitrogc>nniig    principlpe    of   our! 
tissues  does  not  appear  to  vary  ;    but  that  of  thp  fatty  bodies  become 
grosUy  enfeebled  without  tlie  amount  of  oxygen  absorbed  always  dimin»  ' 
ishing  in  proportion.     There  is  often  an  accumulation   of  oxygen  in   the 
system  during  the  night's  rest,  especially  in  the  cose  of   young  chUdrew 
(Mode.  BriiB  ;    Ch.  Bouchard). 
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duction,  and  28  hundredths  are  traiisformod  into  différent  work 
or  tlirowii  off  in  tiie  fitnu  uf  latent  heat  of  vap<iriïation  with  the 
water  expired  or  jH^rspired.  Nuw  tliis  lost  part  of  the  energy 
lost  irt  proportional  to  the  weight  \V  of  the  individual  fnnction- 
ing,  the  heat  lost  l»y  radiation  is  (all  other  things  remaining  equal) 
proportional  to  the  surface  of  the,  hotly  H. 

Supposing  tmrnelveH  plaeed  in  normal  conditions  of  health, 
let  us  represent  hy  m  the  heat  Inst  |>er  unit  of  the  surface  of  the 
body  H  ex|)ressed  in  srpiare  deeimetrcs,  an<l  hy  "  the  heat  lost  at 
the  same  time  (or  energy  expended)  per  unit  of  weight  W  expressed 
in  kilogrammes,  we  shall  have,  representing  hy  ('  the  (piantity 
of  heat  curn-sponding  to  the  total  energy  expended,  during  a 
period  of  twenty-four  hours  for  example  : — 

(a)     mS+  nW  =  C. 

We  know  also  that,  between  the  energy  tbS  radiated  by  the 
surface'and  that  hW  lost  under  the  form  of  work,  heat  of  vaporiz- 
ation, etc.,  the  following  ex|R'riiiicntal  relation  exists  : — 


ib) 


mS  _  72. 
nW  "  28 


(hi  the  other  hand,  for  normal  or  average  case*!,  it  is 
{Hissible  for  us  tti  know  the  habitual  relation  l>etween  the 
weight  of  the  body  and  its  surface.  Professor  Bordier  has,  at 
my  reipiest,  kindly  studied  this  relation,  and  the  following  are 
the  results  which  ho  haa  obtained  with  adults  by  his  inUgrahtre 
(k  /surface^: — 


I  .M.  Ch.  nnurhftfcl  (C.  Henil.  Aaul.  .SVi'encM.  t.  CÏV,  p.  844)  givtefor  the 
nortiutl  jnan  llu>  folliiwiiin  fumiiilii  wliicli  omIeavinirH  to  connect  the  weiglit 
of  tlio  Ixitiy  W,  oxprcHstxl  in  kilo^ruiiiniCH  with  the  surface  S,  expreiiiied 
in  aqiiaru  deciinetres,  with  tlie  height  T  and  the  circumference  C. 

For  man  :   8  =  0,  48  CH  +  8,  33  ^  +  3,47 H  A/j-j^g 

W  /^    P~ 

Forwoman  :  8  =0,48CH  +  6,44  g^+  3,03H  A/i-^^jj 

Thiii   formulu  opplioa    purticularly  to   aubjocts  of   luiniiul    coqiuloneo. 

Tj  —  4'2  for  man  and  =,    =30  for  woman. 
U  H 

Mcoli's  fonnuiii  wliich  connects  the  ourfuco  S  witli  the  weight  \V  of  the 

individual  is  S  =  K  A/  W    ;    tliiii  formula  ia  inexact,  the  surface  varying 

very  perceptibly  with  the  size  in  th«  human  species.     The  coefficient  K 
ii  about  41. 
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RbI<A.TIONS  0B8BBVBD  BETWEEN  THE  SiZB,  WBIOHT  AND  SUBTAOE  OF  TBK 

Human  Body  by  Pbof.  Bokdieb. 


Height. 


m. 
1-79 
1-75 
1-74 
1-70 
1-70 
1-70 
1-66 
1-65* 
1-00 
1-60^ 
1-60  s 
1-55  ' 
1-55  « 


Total  Surface  S  in 
sq.  decimetres. 


Average  of 
I    Besults. 


8].  dm. 
194-45 
194-20 
193-40 
188-14 
180-7-2 
17-2-92 
109-07 
107-10 
108-14 
175-00 
171-00 
159-92 
162-46 


Weigiit  W. 


Avera 
Wei« 


pof 
ita. 


W 

Relation — 
S 


}      193-8 


180-3 


168-4 


171 


161-2 


kgs. 
73-500 
80 
70 
69 

66-500 
65-700 
70 
00 

60-800 
61-500 
61 

53-300 
57-800 


"    kg& 
73-500 

75 


67-1 


65 


61-1 


}       56-5 


0-377 
0-386 

0-366 

0-386 

0-357 

0-350 


Gfeneral  averttgo  0-370 


We  see  tliat  if  the  surface  S  is  expressed  in  square  decimetres 
and  the  weight  W  in  kilogrammes,  the  above  figures  give  the 
average  value  : — 

W 

(c)     ^=0-37 

(with  some  sligiit  variations  between  0-35  and  0-38). 

Having  learnt  (p.  61)  that  in  tlie  state  of  normal  mainten- 
ance the  energy  C  is  equal  to  about  2,400  Calories,  we  shall  obtain 
from  the  three  equations  (a),  (6)  and  (c)  : — 

n  =  101  Cals. 
OT  =  9-586  Cals. 

Thus  the  average  energy  »,  expressed  in  Calories,  lost  by  man 
in  a  state  of  maintenance  in  the  form  of  mechanical  work  or 
of  latent  heat  of  Vaporization  of  water  per  kilogramme  of  body 
weight,  is  10-1  Calories,  and  that  which  is  lost  at  the  same  time  by 
radiation  or  conduction  and  per  square  decimetre  of  surface  m,  is 
equal  to  9-59  Calories. 

Knowing  these  coefficients,  if- we  refer  to  the  table  of  averages 
resulting  from  the  measurements  of  M.  Bordier,  it  will  be  quite 
easy  to  find  the  number  of  Calories  x  necessary  to  the  main- 
tenance of  a  man  of  weight  W.  For  75  kgs.,  for  example,  we 
shall  have  according  to  the  equation  (a)  : — 

9-59  Cals.  X  193-8 -f  101x75  =  x;  whence  a:  =  2,615  Calories. 

For  the  weight  W  =  65  kgs.,  we  shall  find  : — 

X  =  2,271. 

'  For  two  difierent  subjecta.     '  For  three  different  subjects. 
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According  to  the  number  given  {p.  98)  for  the  working 
adult,  we  should  calculate  in  the  same  way  the  value  of  m  and  n 
in  the  rase  in  which  the  adult  gave  himself  up  to  mechanical  work, 
kiiowinfî  that  in  this  second  ea-se  (i<)-3  i>er  cent,  of  the  energy  is 
lust  hy  radiiitinn,  and  conHe«|uet)lly  iiu-reascs  projuirlioiially  to 
the  siir-face.  and  .'<!)■"  |)er  cent. are  pr<ipHrtional  im  iongcr  t(>  the 
Rurfiice  hut  to  tlie  hody  vvfii;ht.' 

IVacliciilly,  the  weight  and  the  surface  of  the  human  body  are 
far  friitii  In-ing  in  jiroportion  to  the  heif^ht  ;  the  more  the  latter 
dituinishes,  the  more  is  the  surface  relatively  increased  and  e<Hi- 
seipiently,  the  alimentary  needs.  Small  people  eat.  then,  more 
than  hig  for  a  like  weight  ;  they  also  «'xcrete  a  greater  (juantity 
of  carbonic  acid  by  the  skin  and  lungs  (C'h.  Hichet),  they  consume 


'  M.  Ch.  Riohot  hus  ostabliahod  in  a  reinarkn)>lo  way  tluit  tlip  lf>sH  in 
calorific  enorpy  of  aniinali*,  and  con.s<<<|iicntly  their  nood  of  food  U<  a  pront 
oNtent  (72  per  cent,  in  tlin  caso  of  man),  i.s  proport ioniU  not  to  tlio  «iMglit 
of  tho  iiudy,  but  tu  itH  Hurfacp.  Horo  uro  aomo  flguroa  fur  rabbits  (Chaleur 
animnlr,  Paris.  I88!t  ;    pp.  a-iO,  221). 


Iter  tUy. 

kK. 

CAloriw  Imt  |»er 
sipmn-  rl,.rimctnB  of 

ItAUiUtX. 

Rabbitn 

weijil 

inp  TiOO  gi-in-s.     , 

.Mor. 

11-8 

211)0     ., 

4730 

11-3                1 

,_ 

23IM)     „ 

3<.IS.5 

ion          J 

„ 

•>um    „ 

3820 

10-8               ■ 

„ 

271MI     „ 

3li5l) 

10-&              I 

2ÎWM)     „ 

3r.70 

lO-f!              ■ 

*t 

31(H)     ,. 

3320 

10- 1              ■ 

•» 

" 

300<)     .. 

2fiiM» 

By  comparing  a  certain  number  of  ot)(w>rvtttiona  quoted  by  MM.  Ch. 
Rii'liiit  luul  Lapi(-i|UO,  it  in  puH8iV>lo  to  draw  up  for  th»  human  xpocii'S  thi> 
following  tabto  of  tho  aver»g«i  expondituro  of  calories  in  relation  to  a 
kjlogramroo  of  weight  of  tho  tmbjocta  and  to  their  siurfaoe. 


WriKbtoI 
Sulijaeta. 

tUorfcuper 
kg.  per 
Z4  iHiun. 

81-5  C«U. 

Calorira  |icr 

«q.  ttrclini'tre 

iiI«ur(oc<'. 

Child  (RUbner)      . 

1 1-8  kg8. 

13-43  C«la. 

23-7     „ 

G!tr>    „ 

13-89    .. 

YounR  man  (Riibncr) 

40-4     „ 

rvii   „ 

U-.V2    .. 

Man  67  yrs.  old     „ 

•170     „ 

42-4    „ 

l3-tt!>    „ 

Workman  (Voit  and  PcttcnkolTpr)  . 

700     „ 

43-2    „ 

14-70    ., 

JapancHe  student 

40 

512    „ 

14-30    .. 

„          soldier 

5» 

430    „ 

13-80    „ 

Subject  2  of  Lapicquo   and  Morctto 

73        .. 

41-5    .. 

I4--20    .. 

We  see  that  with  man,  tho  need  in  calorieii  varies  per  kilogramme  of  the 
bo<ly  from  ximple  to  doublti  ;  that,  on  the  contrury,  lliia  need  is  nInioHt 
constant  if  it  is  compared  with  tho  suifucc.  It  would  be  about  thirteen 
to  fourteen  <  alories  per  M|uaro  decimetre  of  8UifiK-e  an-ordinjf  lo  these 
numbers,  which  ore  evidently  too  high. 
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more  oxygen  and  appear  to  have  need  of  a  greater  relative  quantity 
of  albuminoid  substances.  Riibner  lias  somewhat  arbitrarily 
drawn  up  the  table  of  calories  necessary  to  the  adult  according 
to  the  weight  of  the  body  if  he  is  neither  tliin  nor  fat  ;— 7 


Wolght  o(  Body  Id 
kllognmiMi. 

Energetic  value  u(  Foodt 
la  ekiories  por  day. 

OUode*  per 
kilogniniue. 

M 
80 

70 
80 

2472 
2792 
3094 
3372 

49-4                M 
4fl-5                ■ 
42-2                ■ 
421                 ■ 

All  these  figures  of  Riibner  are  too  liigh,  especially  if  they  are 
apiilieil  to  fat  people  with  whom  the  trntritive  exchanges  are 
less  powerful  tluin  with  tiie  thin,  and  who  are  uaually  lass  active. 
Tliey  should,  wo  consider,  be  reduced  from  9  to  15  per  cent. 
according  to  the  degree  of  etoutne^s  of  the  individual  and 
to  his  hahits. 

It  is  certain  that  the  necessary  alimentary  energj'  per  kilo- 
gramme of  body  weight  to  maintain  functional  activity  varies 
with  the  weigltt  of  tlie  subject  and  diminishes  very  notably  in 
proi»rtion  as  this  weight  increases.  In  subsequently  calculating 
the  average  number  of  calories  consumed  per  day  and  jicr  kilo- 
gramme by  subjects  weighing  70  kgs.,  Riibner  fnuiul  2,303  calories. 
that  is  about  33  calories  per  kilogranmie.  In  making  the  same 
calculation  for  subjects  weigliing  on  an  average  (55  kgs.  I  have 
myself  found  2,500,  that  is  37  calories  per  kilogramme  of  body 
weight  in  our  temperate  cliniate,s. 

M.  Bordier's  tabic  {p.  38U)  and  other  analogous  calculations 
allow  that  Ijctween  the  ages  of  twenty  and  thirty  a  man  normally 
weighs,  in  kilogrammes,  nearly  the  number  indicated  by  iiLs  height 
c.xpre.ssed  in  centimetres,  minu.i  105.  Thus  a  man  of  165  centi- 
metres in  height  should  weigh  about  60  kgs.  But  observation 
proves  tliat  a  normal  individual  may  lose  a  tenth  of  his  height 
(6  kgs.  in  this  case)  without  wasting,  the  loss  Ijeing  at  the 
expense  solely  of  the  fat  and  water  of  his  tissues,  very  little 
at  tlie  e.xj>t?nse  of  liLs  flcali.  Reciprocally  he  may  increase  by  a 
tenth  of  liis  normal  weight  without  tending  to  become  obese. 
For  the  height  of  1-65  m.  we  .shall  have  then  : — 


Xiirinal  weiglit  ' 
Minimum  weight 
Muxiiniim  weight 


00  kga. 
RO  kgr. -n         =ri4.    ,. 

no    .,   +0       =00,  „ 


ll»;gimens  should  be  in  proportion  (o  Ute  normal  weight  of  the 
individuals  with  these  considerations  taken  into  account. 


>  Weight  token  iu   the  morning  >_fa8ting,  after  having    emptied    the 
bladder  and  the  intestine, 
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The  preceding  calculations,  which  endeavour  to  connect  regimen 
with  the  lieight  and  weight  of  individuals,  refer  only  to  the  adult. 
They  do  not  apply  either  to  a  child  or  t-o  an  adolescent,  either  to 
the  old  or  to  a  woman.  Of  the  regimen  of  these  people  we  shall 
treat  shortly. 

Variations  of  Regimen  according  to  Climate  and  Season. — In  cold 
climates  and  seasons  the  heat  radiated,  and  loss  of  heat  by  breath- 
ing being  greater,  a  richer  alimentation  for  the  same  amount  of 
external  work  is  necessarily  required  ;  and  reciprocally,  a  poorer 
ahraentatton  will  suffice  in  a  warm  country.  And  as  it  is  the 
heat  radiated  or  rendered  latent  by  evaporation  of  the  water 
from  the  lungs  or  of  sweat,  which  diminishes  the  proportion  of 
energy  at  disposal  and  capable  of  being  transformed  into  work, 
it  follows  that  each  time  tliia  loss  by  cooling  is  slight,  the  individ- 
ual will  he  able  to  live,  discharge  his  functions  and  work  equally 
well  with  a  smaller  alimentation.  I  have  seen,  for  e.xample, 
some  C'atalonians  live  on  a  regimen  which  provided  them  with  no 
more  tfian  1 ,900  to  2,0(X)  Calories.  They  were  none  the  Ic^s  good 
tempered,  healthy  and  muscular  and  did  a  great  amount  of  work. 

During  his  voyage  on  La  Stmiramis,  iM.  Lapicque  '  estimated 
t!ie  food  of  the  Abyasiniana  of  Ghinder  (altitude — 900  metres) 
living  in  an  average  temperature  of  about  17°,  at  50  grms.  of 
albuminoids,  30  grms.  of  fats  and  360  grms.  of  starchy  or  sugar 
substances  jier  day  for  men  of  an  average  weight  of  52  kgs., 
which  gives  1,950  Calories  gross  {or  1,823  utilizable),  that  is  about 
38  Calories  per  kilogramme  per  twenty-four  hours.  In  the  lower 
regions  of  Abyssinia,  at  Massaouah,  in  the  average  temperature 
of  our  summer,  working  men  received  2,200  Calories  per  day 
(rectified  calculation)  :  subtracting  only  400  Calories  for  average  j 
work,  there  remain  1,700  (îalories  for  maintenance  allowance, 
that  is  32  Calories  per  kilogramme  per  day.  In  Singapore, 
servants  and  Javanese  paddlers  received  j>er  day  food  corre- 
sponding to  2,050  Calorics  for  an  average  weight  of  52-6  kgs.  If 
we  subtract  400  Calories  for  indispensable  current  work,  1,650 
Calories  remain  for  the  maintenance  allowance,  that  is  31 
Calories  per  kilogramme  per  day  in  this  very  warm  climate. 
The  quantity  of  albuminoids  in  their  maintenance  allowance 
did  not  perceptibly  exceed  1  grm.,  and  the  ternary  substances 
4'5  grms.  per  kilogramme  of  l>ody  weight,  when  they  were  not 
working,  and  6  to  7  grais.  when  they  were  working  (I.Apic<iue). 

In  a  course  of  very  interesting  researches  entitled  Influence 
des  cliinals  et  des  saisons  sur  les  dépenses  de  Forganigme  chez 
r homme  "  Prof.  Maurel,  of  Toulouse,  arrives  at  the  following 
conclusions  : — 


>  BuU.  Soc.  biologie,  March  4,  1893  and  Feb.  3,  1894. 

•  Soe  Arckivt*  de  mèdtcine  navale,  t.  LXXIV,  p.  360,  t.  LXXV,  pp.   5,  81. 
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In  intertropicii!  countries  the  maintenance  allowance  is  almost 
five-sixlhs  of  that  of  teniprrate  climates. 

For  Ihi'  vinhtlrnanrr  alhnvnvrv  in  our  climate,  the  quantity  of 
aasinnlahlo  iiitrojjcmms  niattei-s  in  the  allowance  should  not  fall 
below  1-2  grins.  ]){'!•  kiln<iraitinie.  It  should  remain  ahout  1  jirrn. 
in  intcrtr()|)i 'u!  ctiinalcH. 

Tlu'  fatty  hodifs  .sliould  never  exceed  1  grm.  per  kilogrnmmel 
of  tlic  wi'ight  iif  tlic  hody.  cn]x-cially  in  hot  climates. 

Starchy-  hodies  and  sugai's  ri.sc  from  3-8  grm.s.  to  4  grnis.  in 
these  same  climate's. 

Alcohol,  even  in  such  beverages  as  wine,  cider  and  beer,  shouldl 
not  cvcecd  4<)  to  5(>  grni.s.  per  day. 

Modcriilf  trork  increa.ses   l»y  about  one-sixth  the  losses  corre-J 
,><]Miiiding  to  tlic  maiiitenaiu'o  allowance. 

The.  hot  .iiditon  nj  liol  countries  corresponds  t-o  average  tempera» 
turcs  of  25    to  3<l    (Lowhiruls  of  Guiana,  Antilles). 

The  cool  spnson  of  the  inlertropkal  zont  and   hot  uniiwrn  of  thr 
tevijxratt!  coutitrie.^  give  a  monthly  average  of  20^  to  25"  (wiiitcrSj 
of  Senegal,  Madagascar,  Tonkin,  Laos). 

The  .tjiwmrr  of  cohl  attintrit'!,  or  the  average  season  of  temperate 
ronnlrieA,  ei)rrcs])onds  to  an  average  of  10"  to  20°  (Frnneo, 
t'cnlral   Eiir<>iK'.  .Algeria  in  winter). 

T/)t   whilirM  of  the  temjteratéi  znmi  and  I  lie  ititcrmedinte  season^ 
of  cold  cnuntiics  have  an  average  tcmpcratun'  nf  Ti^  to  10'. 

The  winter  of  cold  cauntrie.i  corrc.'<ponds  to  a  monthly  average 
lower  tliaii  +  5". 

Here  is  the  table  given  by  M.   Maurcl   for  the  maint^-nan»-*»^ 
allowance  in  hot  seasons  anil  hot  countries,  the  ef>fd  season  and 
rolil  countries,  and  finally  thtt  internu'diatc*  climates:  — 

Mjuktï;nanci!:  Aixowanck  accoruinq  to  CuuATEa. 


îTiiinlipr  of 

fjdnriiH 

por  kllognn, 

Okloileii  per  Z«  bonn 

M»          ' 

CUinato  «lid  ScÉMlll. 

wri^tOat 

wrtBhlnc 

1. 

«OkCIL 

TOkfi. 

nu  ksL 

r 

CtiloriM 

CeJorifia 

Cnlorini 

Hot  Honsnn  of  hot  oountrios  . 

30 

1800 

2100 

2400 

Colli  (wii.s<.in  of  liut  coiiiitriofl 

sr. 

2100 

24r.O 

2800 

mul   summer  of  ttiin|)erato 

rouiitrif« 

Tnft'rmediiito  sonaon   of  t«ni- 

40 

2<00 

2800 

3200 

|iernt«»  coimtricR   and   siiin- 

mor  of  poUl  countrii* 

Cold     BCAson     of    tonipornto 

ir> 

2700 

SISO 

3000 

coimtric-a  ond  iiiUTiiwHliftto 

«eosoii  of  cold  countrios 

Cold  8008011  of  colU  couiitrim 

50 

.100» 

3500 

4000     J 

For  the  best  application  of  these  data,  the  weight  of  the  sul 
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jectB  sliould  be  normal,  that  is  to  say  eijuai  in  Idlogratumes  to 
that  of  the  heiglit  reckoned  in  I'entiriietre.s,  diminished  by  105, 
from  tile  age  of  20  to  30,  and  hy  UK)  from  40  to  (iO.  For  tlie 
allowance  for  worli,  the  nui)d>er  of  calories  should  be  augmented 
from  4(10  to  1.4<H)  according  to  the  cases. 

In  cold  climates,  where  muscular  exercise  become-s  a  necessity, 
meat  should  form  a  part  of  the  regimen,  in  a  quantity  relatively 
more  abun<lant  and  to  a  greater  degree  in  proportion  as  more 
work  is  performed.  If  needful,  man  may  in  this  case  consume 
with  atl vantage  a  certain  proportion  of  alcoholic  liquors. 

Liebig,  in  ortler  to  give  an  account  of  these  facts  whi<-h  had 
been  incompletely  studied  in  his  time  (1843),  had  advanced  his 
theory  called  that  of  the  pla.itic  and  respiratory  footls,  a  theory 
too  absolute,  it  is  true,  but  of  which  we  must  retain  one  part: 
"aa  long  as  blood  contains  with  its  albuminoids,"  he  said, 
"  matters  having  a  great  affinity  for  oxygen,  this  agent  could 
not  exercise  its  destructive  action  on  the  essential  principles  of 
our  tissues.  .  .  .  Starch,  sugar  and  fat  serve  to  preserve  the  organs 
and  to  maintain  the  temperature  of  the  body.  .  .  .  Whilst  the 
nitrogenoiLs  principles  of  the  foods  preserve  the  organs  and  thus 
mainUiin  the  production  of  energt/,  the  non-niirotjenous  princifje^ 
mnintfiin  respiration  and  heat.  These  last  are  then  agents  of 
respiralion.  ...  As  the  faculty  which  bodies  possess  of  evolving 
heat  by  their  union  with  oxygen  depends  on  the  proportion  of 
their  combustible  elements  to  equal  weights,  it  is  easy  to  calcu- 
late approximately  the  value  of  these  bodies  as  prtKlucers  of 
heat.  ...  Of  all  the  agent*  of  respiration  fat  is  the  best,  and 
muscular  tissue  the  worst."  (J.  Liebig  Lettres  sur  la  chimie, 
Frencii  translation,  pp.    141,  148.) 

Such  is  Lieliig's  opinion  on  this  interesting  point.  He  does 
not  say  that  muscle  while  acting  and  being  consumetl  does 
not  protiuce  heat,  but  only  that  it  is  of  all  foods  the  one  which 
produces  the  least  ;  that  if  we  are  trying  to  produce  lieat  it  is  to 
the  fatty  matters  and  carbo-hydrates  that  we  slioLild  turn  ; 
and  th'vt,  on  the  contrary,  it  is  to  the  nitrogenous  matters 
that  we  must  revert  if  we  wish  to  obtain  work.  As  has  been 
seen,  the.se  conclusions  are  not  tu'curate,  for  we  know  to  day 
that  work  is  a  form  of  energj'  which  is  actually  derived  from  all 
parts  of  the  foods,  nitrogenous  and  especially  noti-nitrogenous. 
But  the  meat  consumed  in  order  to  produce  this  work  having 
above  all  the  rôle  of  stimulatimj  and  retjeiuralin-j  the  musole,  re- 
main-i,  a»  Liebig  remarked,  rather  a  pUistit  thann  respiratory  food. 

Thus  when  during  a  cold  season  or  in  a  ghiciai  climate  it  is  a 
question  of  resisting  the  cold,  it  is  the  ternary  foods,  especially 
the  fati  and  alcohol  itself,  which  a  universal  instinct  increases 
in  the  alimentation.  We  know  that  the  Esquimaux  and  Green- 
lander,  when  possible,  drink  with  relish  several  litres  of  fish  oil 
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per  day,  and  that  in  winter  cruises  and  fishing  expeditions  in  Hie 
North  Sea,  alcohol  Ijec.omes  an  almost  indisj)en8able  food  to  the 
sailor.     Reciprocally,  in  tro])ical  climates  and  hot  seasons,  fatfl, 
these  groat   produoere   of  heat,  form   instinctively  only  a  small 
part  of  the  daily  ration,  and  water  slightly  sweetened  and  acidu- 
lated takes  the  place  of  alcoholic  liquors.     In  these  hot  climates, 
on  account  of  the  abundant  evaporation  which  takes  place  from 
the  surface  of  the  body,  and  which  maintains  the  temperature  of  ^ 
the  organs  at  SS'\  the  regimen  is  instinctively  enriched   by  her- 
baceous foods,  acidulous  fruits,  and  aqueous  beverages    which 
make  up  for  the  water  evaporated  by  the  skin  to  refresh  the  blood 
etc.  ;    to    these  very  light    foods    may  l>e    added  as  a  sort  of 
constant  factor  the  proportion   of  proteid   matt-ers  whicli  are 
indispensable  to  the  maintenance  of  the  tissues.     What  is  neces-  j 
sary  in  these  climates  is  to  avoid  too  fatty  or  too  starchy  foods, 
to  partially  abstain    from   fermented    liquors  and  particularly 
from  [lurc  alcohol  which,  with  the  excess  of  nitrogenous  foods, 
would  lead   much    more    rapidly  than   in  cold  climates,  where 
they  are  utilized  at  once,  to  congestions  of  the  brain  and  liver. 
But,  and  this  is  interesting,  for  the  same  habits,  the  same  occu- 
pations, and  an  analogous  yield  in  work,  the  workman  consumes 
almost  the  same  proportion  of  prot<?id  matters  and  takes  nearly 
the  same  quantity  of  them   from  animals  and  plants,  whether 
the  dimfttfJi  be  cold  and  damp  or  hot  and  dry.     Only  the  rate  of 
ternary  principles  rises  in  cold   climates.      This  is  particularly 
demonstrated   by  the  facts  which    I  have  summed   up   in   the 
following  tabic,  relating  to  agricultural  labourers  in  the  coldest 
and  hottest  part-i  of  France.     We  have  already  .--tated  the  same 
facts  for  workmen  of  other  countries  (p.  93  seq.). 

AoRlOCJI^URAI.    LABOtrKGRS    Or    THE     DrP.VRTMENT    DV  NOBU     (FK;UIGK) 
ACCOBDINO   TO   OaSPABIN. 

Per  Day.                        AlbumliioidK.                      FiU.  Cjirbo-hydrxUa. 

Of  iiniiotil  urigin      .       '20-3  f^ma.                  09-8  grms.    .  .      1005-7  gmia. 

Of  vogotnble  origin  .      1281      „          .      .     301      „        .  .           14-3      „ 


Totula     .      .      .      157-4  grms.  110-0  grins.  1020-0  «rrru. 

AORICUI.TUBAI.    LaBOUKERS   OF   THE    SoifTIl    OP    FkANCE   (NaRBONKB) 
ACCORDING    TO   THE    .\rTHOR. 

Of  nnimal  origin  '27-(l  grmii.  30    gnns.  737-0  gmm. 

Of  vegetable  origin  .      130-3     „  .      .      46-9     „  .      .  1-2     „ 


167-3  grnw.  85-9  grra».  739-1  grm». 

Thus,  liWng  in  very  different  climates,  the  agricultural  labourers 
of  the  neighbourhood  of  Lille  consume  157  grms.  of  alimentary 
albumin  per  day,  like  those  in  the  neighbourliood  of  Xarbonne  ; 
but,  on  the  other  hand,  the  former  resist  tlieir  cold  and  rainy 
climate  by  adding  to  their  ration  .315  grms.  of  fatty  and  starchy 
substances  more  than  the  latter.    For  the  Astrakan  carpenter  (see 
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pp.  94  and  95)  144  grras.  of  'albuminoids  per  day  are  sufficient,  but 
lie  also  requires  766  grins,  of  tei'narv  matters,  Twf  ineliidiwj  alcohol. 
The  peasant  of  Prasnysz  (Northern  Russia)  requires  only  135 
grins,  of  albumin  in  the  winter,  but  bis  ration  contains  then 
955  grms.  of  ternary  matters,  sliU  snbtractiwj  alcoholic  drinks 
(Sinolenaky).  The  (Jerman  wood-cutter  of  Liebig  is  contented 
with  135  grniB.  of  albuminoida  per  day,  but  he  receives  (not  includ- 
ing fenneiitetl  drinks)  1,084  grms.  of  fatty  or  starchy  principles. 
It  is  then  these  principles,  and  particularly  the  fats,  which  man 
instinctively  accumulates  in  his  regimen  when  he  has  to  resist 
cold.  As  to  mechanical  work,  it  i«  provided  to  a  great  e.xtent  by 
fatty  botlies  and  starchy  substances,  but  not  entirely,  for  the 
albuminoids  in  the  allowance  increase  with  work  although  much 
less  than  the  ternary  Ijodies,  and  not  in  proportion  to  the  fall  in 
temperature  or  to  the  glacial  climate,  but  rather  to  the  fatigue 
of  the  workman.  And  even,  according  to  the  figures  published 
by  Ruasian  authors,  it  is  in  summer  and  not  in  wint«r  that 
the  peasant  consumes  the  most  me, it  and  fish. 

Tlie.se  fait^  of  observation,  collected  apart  from  all  preconceived 
theories,  agree  well  with  those  determined  by  experiments  in  the 
laboratory.  A  man  weighing  70  kgs.  fnsting  (tad  at  rest, 
excreted  the  following  quantities  of  carbonic  acid  and  urinary 
nitrogen,  while  living  six  hours  successively  in  the  gradually 
decreasing  temperatures  which  are  indicated  here  : — 


Tnnpentim. 

CO  ellminatad. 

Total  nItnigoD  of  th»  Utins. 

27» 

24° 

Itt- 

9° 

4« 

160-Ogmw. 
104-8     „ 
168-0     „ 
192-0     ,. 
210-7     .. 

4-0  grms. 
3-4     „ 
4-0     „ 
4-2     „ 
4-2     .. 

In  proportion,  then,  a«  the  surrounding  conditions  become 
cool,  a  man  does  not  lose  sensibly  more  of  niti'ogenous  «ul38tance8, 
and  consequently  docs  not  consume  more  of  them,  but  he  bums 
more  and  more  carbon,  borrowed  from  ternary  mattera,  which 
di.«apj)ear  proportionally  to  the  cooling  of  the  surrounding  con- 
ditions, matters,  the  need  of  which,  in  consequence,  is  felt  more 
and  more  if  the  temperatures  of  the  surroundings  diminish 
progressively.  It  seems,  however,  that  the  remark  has  been 
made  that  /«r  equal  weight  and  equal  work  the  inhabitants  of 
tropical  countries  eat  nearly  as  much  as  those  of  cold  climates 
(Eykmann,  Lapicque).  The  enormous  evaporation  by  the  skin 
in  very  hot  climates,  would  perhaps  explain  the  nece.<i8ity  for  an 
alimentation  which  is  sufficient  to  make  up  for  this  loss  of  latent 
heat, 
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ADAPTATION   OF  REOIMKN  TO  AGE  AND  FUNCTIONS  OF  THK  INDI- 
VIDUAL— IDIOSYNCRASIES 

BY  constantly  keeping  our  eyes  upon  the  adaptation  of  diet 
to  the  circumstances  in  which  the  healthy  individual  lives 
and  develops,  we  find  other  conditions  than  those  of  the  surround- 
ings, of  climate,  of  need  for  the  production  of  mechanical  or 
intellectual  work,  of  the  weight  of  the  subject,  racial  customs, 
etc.,  which  necessitate  special  regimens.  Âge  and  sex  lead  to 
very  important  modifications  in  alimentation  from  birth  to  old 
age. 

The  child  discharges  his  functions  and  breaks  up  compounds 
more  actively  than  the  adult.  It  needs  for  an  equal  weight  more 
air,  more  albuminoids  and  more  fats  because  it  gives  off,  per 
kilogramme  of  body  weiglit,  more  carbonic  acid  ;  it  produces  more 
urea  and  more  heat,  as  the  following  table  indicates  : — 


Aver.^^»..ght       !      .„>^'ît,„>^/„-,î.e.      | 

CO»  per  kilo- 

Age  ot  Subject. 

KTaiunic. 

_ 

7kf, 

'•              1            iCamrrer.) 

iScharting). 

7  iiiDnths 

«•              1                   -                   i 

_ 

18       „ 

9     . 

1             1-35             1 

— 

3  ve 

ire 

13     , 
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In  trying  to  fit  alimentation  to  the  losses  of  the  system,  Fliigge 
has  been  able  to  estimate,  as  follows,  the  alimentary  necessities 
at  the  various  ages  of  life  : — 
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Nbcebsarv  Alimbntaby  Princ'ii'lf.s  aocokodio  to  Aok. 
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Alimentation  tlien,  in  infancy  and  adolescence,  ought  to  he 
intensive.  It  ought  also  to  be  specialized  at  diflferent  ages,  as  will 
now  be  sliown. 

Rcyimen  of  the  Nrtdif  Horn. — The  l>est  regimen  for  the  newly  horn 
cliild  is  tnaternal  suckling.  Moreover  it  need.s  to  be  normal  and 
regularly  Cfindueted.  The  young  eliiid  Hhould  he  suckled  during 
the  first  weeks  every  two  houi's.  then  every  three  hours  during  tiie 
day  and  twice  again  during  the  night.  Consequently,  in  all, 
during  I  wenty-f'»ur  houi-s.  suckled  eight  times  with  alxiut  S()  grms, 
each  time  furthe  first  month,  with  KXlgrniB.  tiie second,  12(lgrms. 
the  third,  and  140  to  13(1  grms.  from  the  fourth  tothesi.\th  month. 
At  leiust  twice  every  day  the  weight  of  llie  milk  should  he  verified, 
and  once  a  week,  at  h'ast,  the  weight  of  the  child  .should  he  taken. 
During  the  two  or  three  fii-st  months,  it  should  gain  from  28  to  34 
grms.  jier  twenty-four  hours. 

I  have  stated  (p.  178)  what  were  the  exterior  characteristics  of 
good  tmrses.  The  hest  age  is  from  twenty-oiu'  to  1  hirty-<  oic  years. 
Above  all  they  ought  not  to  carry  any  mark  or  stignui  of  syjihilis, 
scrofula,  saturtnsm  or  of  tuberculosis.  Their  milk  sliouUI  he 
abundant,  gushing  out  of  the  nipples  under  slight  pressure^  and 
in  several  jets.  It  ought  to  be  creamy  atid  mit  present  under  the 
microscope  too  many  white  gUthules. 

In  default  of  woman's  milk,  we  should,  when  possible,  have 
recourse  to  as.s's  milk,  and  l»etter  still  to  Ibat  of  a  mare,  I(  sliould 
he  unhoiled  and  collected  with  all  the  antisej)tic  care  pt).ssibk' 
(wiushing  the  udders  and  ruhhing  the  hands  witli  soaj),  then  with 
boiled  berated  water  and  with  pure  boiled  water  ;  sterilization 
of  the  jars  and  glas.se8.  etc.)  Infants  may  Iw  induced  to  take  tliis 
milk  either  in  a  teaspoon  or,  which  is  better,  in  a  cup.  in  small 
draughts. 

If  it  is  not  possible  to  obtain  ass's  or  mare's  milk,  it  is  better 
to  have  cow's  milk  rather  tiian  goat's,  which  is  too  rich  in  ca.sein 
and  butter,  too  fragrant,  too  different  from  Imman  milk  in  its 
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constitution  and  the  special  nature  of  its  proteids.  This  milk  must 
be  obtained  from  a  healthy  cow,  3  or  4  years  old,  iiaving  calved 
at  least  two  montlw.  It  must  he  mixed  with  its  volume,  or  half  ita 
volume  (according  to  the  greater  or  less  age  of  tlie  child)  of  a 
solution  of  5  parts  of  sugar  of  milk,  if  necessary  saccharose,  in  1(X> 
parts  of  boiled  water.  This  mixture  of  nulk  and  sweetened  water 
should  \ie  sterilized  at  l(H}°  in  a  milcr  bath  in  one  of  the  special 
apparatus  already  described  (p.  187)  and  heat«d  to  boiling  point 
15  to  20  minutes  Ijeforc  being  given  lukewarm  to  the  child.  Each 
bottle  thus  sterilized  should  contain  the  amount  of  one  suckling, 
say  100  to  120  cc.  The  nursling  should  receive  daily  from  175 
to  180  gnns.  of  milk  per  kilogramme  of  weight. 

Good  milk  sterilized  at  home,  and  commercial  sterilized  milk 
of  good  brands  (provided  this  latter  be  not  too  old)  is  easier  to 
digest  tlian  fresh  unboiled  milk.  But  this  has  been  accused  of 
constipating  infant,s  and  rendering  tbem  anicmic  and  pale.  It 
is  sometimes  necessary  to  give  to  these  puffy  babies  a  little  raw 
pulped  meat.  The  objection  that  boiled  and  sterilized  milk 
loses  its  salts  of  time,  the  citrate  precipitating  and  dLsappearing  by 
boiling.  La  purely  tiicoretical. 

Riibner  and  Heubner  jiave  remarked  that  if  the  child  receives 
an  insufficient  quantity  of  nourishment,  it  only  loses  its  fat, 
whilst  it  continues  to  fix  tbe  albuminoids,  and  iUs  tlt»sli  increases 
in  weiglit. 

For  children  fed  artificially  from  their  birth,  Biedert  advises 
200  grms.  of  a  mixture  comjio.'^ed  of  1  part  of  cow's  milk,  3  parts 
of  decoction  of  oats  and  4  grins,  of  sugar  lH»ing  given  daily,  per 
kilogramme  of  weight,  during  tlie  first  I  wo  months.  This  mixture 
would  correspond,  jKir  litre,  to  9  grms.  of  albuminoid  substances, 
9  grms.  of  fats  and  50  grms.  of  sugar,  and  furnish  326  Calorics. 

Heubner  prefers  to  add  to  2  volumes  of  milk  1  volume  of  decoc- 
tion of  Hour  of  wheat  or  oats  (a  coffee  spoon  of  these  Hours  per 
260  cc.  of  water).     Of  tiiis  mixture,  the  child  is  given  :— 

During  tlit<  Irit  niiiiitli   .....  (i(H)  oo.  per  U«iy 

Froiu  thii  4tli  (i>  tlio  Hlh  wi-t-U  .  800  co 

Ftkiii  tlio  8tli  wtt'k  onwiirclH  .  .  900  ec.     „     „ 

After  the  3nl  month      .....      1  litro     „     „ 

Hcubner's  mixture  corresponds  to  595  Calories  per  litre. 
This  quantity  then  will  provide  a  ciiild  of  tiiree  months,  weighing  on 
an  average  0  kgs.,  witli  about  IttO  Calories  per  kilogramme  perday 
instead  of  40  which  tiie  adult  receives,  that  is  to  sa^'  more  than 
double  ;  but  we  know  (Ch.  Kichet,  Trav.  du  laboratoire,  t.  1 1 
JiechercAes  de  calorimHrie)  that  the  ciiild  loses  per  kilogramme 
per  day  96,Calories,  while  the  adult  only  loses  42,  figures  which  well 
corresixjud  to  the  j)receding. 

The  possibility  (^f  thus    feeding  the  nursling   artificially  andJ 
without  too  much  danger  U>  him,  removes  the  importance  of  tlUa^ 
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question  :  Can  an  invalid  mother  continue  to  suckle  her  child  ? 
We  shall  reply  no,  if  it  can  Iks  done  otherwise,  or  if  the  malady 
is  grave,  the  milk  exhausted,  tliin,  insufficient  ;  no,  if  the  cliild 
does  not  increase  in  weigiit,  if  it  has  green  diarrhœa  ;  yes,  in 
the  case  of  a  passing  febrile  complaint,  and  if  the  mother  and  child 
do  not  suffer  too  much  from  it  and  only  temporarily. 

To  the  child  who  remains  at  the  breast,  may  be  given,  starting 
from  the  seventh  month,  either  cow's  milk  diluted  with  water, 
sterilized  by  heat  and  ajightly  sweetened,  or  light  broths,  lacteal 
Hours,  and  other  nii.xturcs  of  concentrated  milk  with  torrefied  and 
pulverized  bread,  various  flours,  a  little  cocoa.  et<^.  He  may  also 
be  allowed  panadas  of  toasted  and  grated  bread  accompanied 
bya  little  fresh  butter  or  yolk  of  egg.  The  use  of  tliese  preparations 
is  increased  from  month  to  month  until  weaning,  wliicli  tlien  comes 
about  gradually  and  of  itself,  from  the  twelfth  to  the  eighteenth 
month,  according  to  the  seasons. 

At  this  time  the  child  may  be  given  sterilized  or  boiled  cow'b 
milk,  sugared  or  salted,  in  which,  when  warm,  are  mi.\ed  flour  of 
oats,  wheat,  barley,  feculic  of  rice,  arrowroot,  the  pulp  of  potato, 
lightly  roasted  in  the  oven,  nisks  in  powder,  etc.  We  then  go  on 
Uy  yolks  of  eggs  hoUcd  or  mixed  with  milk. 

Prof.  Maurel.  of  Toulouse,  fi.\ed  the  allowance  of  iiourLshnient 
during  the  first  four  months  at  75  (  'alories  jter  kilogramme,  which 
amounts  to  about  102grnis.  of  cow's  milk,  per  kilogramme  of  weight 
jier  day.  M.  G.  Variot,  as  a  result  of  his  observations  on  the  chil- 
dren in  the  dispensary  at  Belleville,  gives  the  f<j|lowiiig  figures 
for  the  alimentation  of  the  chUd  with  sterilized  cow's  milk  : — 
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Give  the  bottle  every  2  hours  during  the  first  weeks,  every  2 J 

hours  from  the  .second  to  tlie  fourth  month,  and  then  every  3  hours. 
I  must  add  here  that  I  have  seen  some  children,  from  2()  months 
to  2  years,  with  whom  milk  diet  did  not  agree,  who  refused  all 
alimentation  in  the  form  of  milky  or  vegetable  broths,  who  became 
weak  and  thin  mid  who,  put  on  a  diet  of  soups  made  from  boiled 
or  grated  roast  or  raw  meat,  took  it  with  avidity  and  increased  in 
weight  frotn  that  time.  One  sees  that  it  Ls  not  possible  to  have 
regimens  with  too  arbitrary  rules  even  for  children. 

Children  from  Tivo  to  Fifteen  years  M. — These  facts,  as  well  as 
the  observation  of  tlie  results  of  alimentation  followed  apart  from 
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all  preconceived  theory,  lead  me  to  think  that  ij  milk  ought  to  be 
made  the  foundation  of  the  feeding  of  the  cJiild  in  the  first  two  or 
three  years  of  its  life,  muscular  tissue  mtiy  and  ought  to  be  giwn 
to  him,  cooked  or  raw,  from  the  middle  of  the  second  year  although  in 
a  very  moderate  quantity  :  roast  mutton  or  lamb,  beef,  minced  ham, 
rather  than  veal  or  ciiicken,  witli  the  addition  of  boiled  or  buttered 
eggs,  creams  and  jiapa,  rice,  vemiicelli  in  soujis,  butt«r,  thorouglily 
ripe  fruits,  cooked  or  raw  non-ferinent<?d  cheeses,  stewed  pota- 
toes, gi-een  vegetal>Ies,  cocoa,  etc.  The  exclu-sivc  use  of  milk  makes 
fat,  puffy,  lyni]>liatic  children,  capable  of  standing  little.  This 
state  is  further  accentuated  by  the  abuse  of  sweetened  dishes. 

It  is  aLso  necessary  at  this  age  to  avoid  giving  foods  wliich  are 
highly  seasoned,  and  too  much  salted  :  fat  ftsh  (herrings,  eel, 
salmon)  dry  Ksh,  salted  or  smoked,  Crustacea,  snails,  cabbages, 
mushrooms.  We  must  also  nvoid  giving  the  cliild  sauce  with 
wine,  vinegai-  or  sjiices,  raw,  dry,  uinùpe  or  too  acid  fruits.  Fer- 
luented  cheeses,  alcoholic  li(jiior8  of  every  description,  coflfee  and 
tea  should  not  be  allowed. 

From  the  second  to  the  sixth  year  the  child  gets  accustomed 
to  ordinary  food  ;  liut  it  is  still  necessaiy  to  deprive  him  of  spices. 
sweetmeats,  wine,  li(|ueui-s  and  coffee.  \Ve  should  only  give  him 
sweetmeats  exceptionally.  Milk,  eggs,  roiist  meat,  vegetable 
purées  and  bread  ought  to  make  the  foundation  of  liis  ali- 
mentation. From  si.x  to  fifteen  years,  the  child  ought  to  be 
provided  with  nearly  twice  as  much  albuminoid  matt«r.  per 
kilogramme  of  body  weight,  a*i  the  quantity  which  would  corre- 
spond to  the  needs  of  the  adult  of  the  same  weight.  ^n  fact, 
the  elimination  of  urinary  nitrogen  is  jx-r  kilogramme  perday  0'74 
grms.  in  the  case  of  a  child  of  two  yeai-s,  Ufil  grms.  in  that  of  one 
from  three  to  four,  0-4  grms.  in  one  of  five  to  seven  j'cars,  whilst 
it  is  only  0-23  grms.  in  an  adult.  Tiie  fats  also  ouglit  to  be 
proportionally  moR^  abundant  in  the  case  of  a  child,  who  becomes 
cold,  as  we  know,  so  much  quicker  than  an  adult.  Here  are, 
according  to  different  authors,  the  i(uaiitities  of  alimentary  prin- 
ciples recognized  as  being  necessary  to  the  different  ages  of  child- 
hood, calculated  for  Iwenty-fmir  hours  and  for  individuals  of 
average  weight  : — 
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These  fîgtires  appear  to  ub  a  little  high. 

From  three  to  seven  yeara  the  child  should  receive  food  every 
four  or  five  hours.  His  diet  should  be  little  stimulating  and 
little  varied,  neither  too  sweet  nor  too  salt,  but  suflicieutly  nitro- 
genized,  at  the  same  time  rich  in  bread  and  vegetables,  which 
among  other  things  bring  the  supplement  of  mineral  salts 
nt^ed. 

Starting  from  five  oi-  six  yearn  he  may  have  watery  wine,  eider 
and  beer.  But  from  seven  to  twelve  yeai-s  he  ought  still  to  avoid 
dishes  which  are  stimulating,  heating,  loo  nitrogenous  and  too 
highly  spiced,  and  he  should  not  be  given  either  too  alcoholic 
beverages,  or  cotfee. 

In  the  case  of  the  growing  irhild,  certain  mineral  elements, 
especially  salts  of  potash  and  lime,  as  well  as  organic  phosphorus, 
become  particularly  necessary  to  the  growth  of  the  tissues.  Bread, 
cereal  flt)urs,  milk,  brains,  fish,  seed  vegetables,  broth,  furnish 
these  materials  in  considerable  quantities.  We  mu.st  not  lose 
sight  of  the  fact  that  from  its  birth  to  one  year  old,  a  child  ought  to 
fi.x  (KX)  grms.  of  mineral  substances  in  his  bones,  and  from  120 
to  150grni8.  the  following  years.  He  needs  the  first  year  nearlj' 
0-5  grins,  of  lime  a  day. 

Adolescence  ;  Puberty. — The  adolescent  ought  to  have  the  fi-ee 
use  of  bread,  eggs,  meat  and  foods  of  every  kind  if  he  digests  them 
well  ;  but  he  ought  still  to  avoid  spiced  dishes  arui  too  generous 
wines.  In  the  case  of  the  young  girl  or  boy  it  is  useless  indeed 
to  provoke  prematurely  the  hasty develoj>ment  of  the  functions 
of  reproduction  which  would  stop  or  would  interrupt  the  normal 
growth  and  react  on  the  other  funi't  ions.  The  best  stimulant  of 
the  appetite  at  this  age  Ls  fatigue  for  boyB,  moderate  exercise  and 
walking  in  the  ojjen  air  for  girls. 

The  establishment  of  puberty  is  generally  the  establishment 
of  exceptional  needs  of  nutrition.  From  sixteen  to  eighteen 
years  a  boy  eats  as  much  as  an  adult,  sometimes  more  (Panura, 
Uffelmann).  Ue  has  need  of  a  great  excess  of  meat.  The  young 
man  ought  then  to  be  able  to  satisfy  his  apjietite  fully.  This  is 
not  i^erhaps  the  case  with  the  boys  in  our  lifi/rs  :  the  very  big 
boys  receive  administratively  1,500  grms.  of  trimmed  and  boned 
meat  per  week,  or  213  grms.  per  day  ;  the  big  boys  (5th  and  4th), 
ITOgrms.;  the  average  boys  (3rd  and  2nd).  150 grms.,  and  tiie  little 
ones  (1st)  115  grms.  on  an  average  per  day.  From  the  5th  form 
upwards  it  is  too  little  for  the  big  boys.  Fish,  milk,  dry  vege- 
tables, cheese  and  eggs  should  complete  this  regimen.  Moreover 
we  must  see  that  3'oung  people  really  do  receive  th<»  ration  allotted 
to  them  by  the  rules  ;  that  the  quality  of  the  food  is  good  ;  that 
the  meat  is  roasted  rather  than  boiled,  that  dry  vegetables  are 
prepared  with  care  and  that  the  food  is  distributed  regularly. 
From  I4to  20  all  work,  including  intellectual  work,  is  accompanied 

393 


DIET  AND  DIETETICS 


by  an  enormous  expenditure.  It  is  the  age  when  the  body  takes 
its  definite  form,  becomes  virile,  a<iquire!S  strengtli  and  wastes. 
Only  the  use  of  atimulanta,  spices  and  fermented  liquors  then 
should  be  restrained. 

We  have  shown  in  Part  I  of  this  Work  the  quantitative  and 
qualitative  compo.'iition  of  the  daily  allowance  for  maintenance 
for  the  adult,  whether  he  remains  at  relative  repose  or  whether  he 
is  at  work,  and  in  tlie  preceding  chapter  we  have  seen  that 
intellectual  work  represents  an  effort  which  should  be  covered  by 
a  supplement,  but  by  a  minimum  supplement,  of  food.  Sobriety 
in  the  choice  of  dishes  and  their  easy  digestibility  is  more  the 
safeguai-d  of  health  for  the  studious  man  than  for  the  sportsman 
or  the  uiiiriunl  worker.  Ignited  with  moderate  exercise,  if  the 
original  constitution  is  normal  and  the  life  regular,  it  puts  off  old 
age  for  a  long  time. 

Sex. — The  same  rules  apply  to  tlie  adolescent  boy  and  to  thft 
young  girl  ;  «till  more  in  the  case  of  the  latter,  when  puberty  is 
becoming  established,  nmst  we  see  that  she  eaU  healthily  and 
abundantly,  esjiecially  rtesh  foods,  fish,  vegetables  in  grain,  ham, 
eggs,  cheese.  At  the  time  of  the  periods,  women  should  avoid 
stimulating  di.shes,  Crustacea,  spices,  coffee,  wine  and  too  alcoholiO: 
liquors. 

With  the  adult  woman,  except  in  the  very  sjjecial  cases  of  which' 
we  are  going  to  speak,  it  is  known  that  the  regimen  should  be  about 
four-fift!is  to  five-sixths  of  that  of  a  man  '  ;  as  we  have  already 
said,  whether  she  does  not  work  or  whether  she  does,  in  which  case,] 
the  regimen  should  follow  in  proportion  that  of  a  worknuin  livii 
under  the  .same  i-iniditions. 

Pnijiuinrij. — During  pregnancy  the  woman  should  €>at  that 
which  pleiuses  her  most,  especially  in  the  course  of  the  first  months, 
when  she  i.s  often  subject  to  nausea  and  vomiting  :  coffee,  tej 
cocoa,  extracts  of  meiit,  game,  fruits,  l)eer,  wine,  etc.,  are  not;' 
unsuitable  to  her  if  taken  in  niodcration.  But  a  woman  with  child 
ought  to  lay  fjarticular  stress  mi  bread,  seed  vegetables,  eggs,  milk, 
meat  and  fisli.  Starcliy  or  fatly  foiKbs  ought  to  l>e  taken  in 
moderation,  for  the  liver  and  heart  have  a  tendency  at  this  time 
to  he  iiivadetl  by  fat.  \h  meat  force,-*  the  congesUid  liver  U> 
supj)leincntary  work  in  eliminating  tt)xins  arising  from  must-ul 
ti.ssue,  thi.-s  latter  ought  lo  be  entirely  stopjjed  if  even  tracée 
albumin  stmukl  appear  in  the  urine.  .Milk  diet  should  be  strictly 
adopted  if  there  is  any  danger  of  eclampsia. 

It  is  a  mistaken  idea  of  Prochnovnik.  and  other  accoucbeu! 
before    him,  that  the  child  develops  less  well  if   the  mother 


'^ 


'   (.'(Uiu'ror  flxt<ii  the  iiliinentury  iiowls  nf  u  woiiuin  of  llii»  Hiiinc  weij! 
n  riimi  i»t  (14  to  !M>  |>ur  it-nt.      Scliiiiiilt   hIIhw»  tlin  tijfim"  I*!»  |>it  ifiiU. 
not  know  on  what  exptiriineiit^il  dntn  llivy  fount!  their  opiniuiia. 
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deprived  of  meat  or  other  foods.  Generally  she  alone  suffers 
from  it  and  the  fœtus  arrives  at  the  appointed  tkae  almost  as 
if  the  mother  liad  not  suffered. 

A  pregnant  woman  should  avoid  as  much  as  possible  acid  and 
indigpstilile  foods,  too  alcoholic  and  too  abundant  wine-s,  too  highly 
spiced  and  salted  condiments,  coffee,  and  even  strong  tea,  at  times 
corresjionding  to  tlie  end  of  the  sixth,  seventh  and  eighth  month 
of  her  pregnancy. 

These  foods  favour  premature  accouchements. 
Immediately  after  delivery  the  woman  may  be  fed  on  milk, 
eggs  and  biscuits  ;  the  following  days  on  bread,  milk,  meat 
in  small  quantities.  Slie  can  then  return  to  the  diet  which  she 
prefers,  avoiding  tie  vert  iicless  indige.stible  dishes,  cabbages,  and 
during  the  first  two  ur  tliree  weeks,  seed  vegetables,  and  above 
all,  particularly  luiricots. 

Wii-nitrges. — The  diet  of  wet-nurses  siiould  Ik*  watched,  but  not 
altered  in  nature  and  <juantity  to  such  an  extent  that  it  becomes 
an  inconvenience  or  too  great  a  disturbance  of  former  habits. 
Women  who  suckle  sliould  be  given  meat,  fish,  brains,  etc.  ; 
allowed  fatty  bodies  under  all  forms  and  in  abundance  if  they  can 
digest  tliein  well  ;  milk  and  milk  foods  including  cheese  ;  starciiy 
foods,  such  as  potatoes,  bread,  rice,  seed  vegetables,  green  and 
dry  peas,  lentils,  et<'.,  which  excite  the  lact^eal  secretion,  but  not 
dry  haricots  :  vegetables  (with  the  exception  of  cabbage*,  cress, 
garlic,  leeks,  onions,  mushrooms,  salads  and  sorrel),  very  ripe 
fruits,  and  better  still  cooked  fruits  ;  meals  of  good  brands  and 
casein  powders,  provided  that  their  taste  pleases  and  that  they  are 
not  too  stale,  may  also  he  useful. 

To  the  vegetables  (juoted  above  as  not  suitable  for  nurses  or 
nurslings  let  us  add  too  liighly  spiced  or  too  salted  dishes,  strong 
cheeses,  salt  fish,  loo  piquant  pork,  butcher"»  meat«,  Crustacea, 
mussels,  herrings,  anchovies,  etc. 

It  is  well  Ui  allow  wet-nurses  tc)  take  in  abundance  water 
mixed  with  a  little  wine  or  cider,  but  to  forbid  them  to  drink 
beyond  /uilf  litre  of  tjixid  wine  or  a  lilrt  ami  a  fudf  of  beer  or  cider: 
never  alcohol  or  liqueurs. 

The  woman  who  suckles  ought  to  feed  iierself  well,  but  not  to 
excess  :  a  daily  alimentation  funiLshiag  lier  with  150  grms.  of 
albuminoids,  1(K(  gnns.  of  fat  and  45<.»  to  (HMt  grms.  of  carlw- 
hydrates,  coniposed  esjiecially  of  liread,  meat,  dry  and  starchy 
vegetables,  fatty  bodies,  beer,  etc..  Is  favourable  to  the  production 
of  milk.  Here  is  an  example  of  this  allowance  where  we  have 
calculattKi  for  one  day  the  weight  of  the  constituent  alimentary 
principles  of  t  lie  allowance  : — 
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Weight. 

AlbmnliMid*. 

Fkta. 

Ctoto- 
hydntM. 

griM. 

Bread     .... 

«00 

50-0 

SI 

300 

Meat      .... 

400 

80 

28 

2 

Beans,  peas,  lentils 

100 

23 

2 

5» 

Potatoes 

ISO 

2>4 

0-6 

30 

Butter    .... 

(55 



60 

-    ^ 

Beor  (  1 J  litroe) 

7 

— 

20    ■ 

162-4 

gfi-6 

411     ^ 

The  litre  of  beer  or  UOgrma.  of  meat  may  l)e  replaced  by  1  litre 
(»f  milk,  and  tlie  vegetables  and  fat  by  eggs. 

Weak  tea  and  coffee  in  small   (juaiitities   may   be  allowed. 

The  wet-imi-se  may  give  the  breast  to  the  suckling  when  her 
periods  return  if  tier  appetite  keejw  gtKxl.  if  the  eliild  eontiniies  to 
gain  weight,  if  it  does  not  get  pale  and  fia.s  no  diarrliœa  or  e.van- 
themata.  It  ia  not  tlie  same  when  the  woman  becomes  pregnant 
again.  In  this  case  it  is  necessary  as  soon  as  one  can,  to  give  the 
cliild  anotiier  wet-nurse,  or  to  supply  the  deficiency  of  the  milk 
by  a  ditferent  sort  of  milk.  As  regards  chlorotic,  anœmic,  and 
neunistlieiiie  women,  in  their  own  interest  and  in  that  of  the 
cFiild,   it   is   jireferabje   that   they  sliould   not  suckle. 

31  enojMi iim:.-  -The  time  wlien  nien.struat ion  ceases  ne<'essitates 
some  precautions  in  tlie  clmice  of  foods.  Tlio  woman  ought  only 
to  take  th(we  wliicli  .she  digests  the  best,  to  avoid  ak^oholic  drinks. 
spiced  dishes,  cxce-ss  of  meat,  condiments  and  too  great  abundanee 
of  foods. 

Old  people. — Among  old  jwople,  alimentation  should  be  reducetl 
but  not  U)  such  an  extent  tlmt  it  would  npjiear  to  demand  the 
impairment  of  tlieir  activity,  beeaa'ie  on  the  one  hand, the  i°adiatioii 
from  the  skin  and  the  caloric  lo.s.s  liy  [)uhn<inary  and  cutaneous 
evaporation  remain  nearly  normal  in  their  case  ;  on  the  other 
hand,  the  iussimilation  being  less  regular,  the  smaller  utilization 
of  the  foods  demands  that  these  be  taken  in  relatively  larger 
quantities. 

Forster'  has  given  the  following  figur&s  an  a  measuit»  of  tlie 
average  daily  ration  of  aged  ]ieople  from  65  to  80  years  : — 


Albuntliu. 

Fate. 

C'arbohydraU». 

Corrapocidliur 
Cfort». 

Men 

92    . 

.    46    . 

.      .    340    . 

.      .    2173 

Women 

80    . 

.    49    . 

.      .    270    . 

.      .    1883 

Too  abundant  meals,  dishes  difficult  to  digest  or  ma«ticate.  foods 
tot»  rich  in  fat,  not  sufficiently  nouiishing  or  too  herbaceous,  sliould 
ho  avoided  by  old  people.     Broths  and  foods  easy  to  take,  iegu- 

'  ZeiUch.  /.  Biolog..  Bd.   IX,  p.  401. 
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minous  meals,  milk,  grated  meats,  eggs,  well  cooked  doughs, 
creams,  very  i"ipe  fruits,  coffee  and  ten  are  particularly  suitable  for 
them.  Wine  aliould  be  allowed  to  the  aged,  and  even  in  a  ]iretty 
large  quantity  unlesa  there  aix-  any  evident  signs  of  arteriosclcro.sLs. 

Milk,  easily  digested  meat,  dishes  to  which  by  long  usage  they 
are  aocustomeil  and  which  do  tiot  require  much  mastication,  are 
to  be  recommended  at  thb  age.  But  we  must  avoid  an  exeess 
of  bread,  vegetables,  potatoes,  all  of  which  give  but  little 
nourislmient  though  large  in  bulk,  of  all  that  is  indigestible,  etc., 
as  well  as  the  repeated  use  of  too  alcoholic  beverages. 

Idioityncrnsies. — Rules  relative  to  alimentation  cannot  be 
al)solute.  For  reasons  which  elude  us,  but  in  which  heredity  and 
custom  enter  in  very  large  measure,  there  are  some  individuals 
wiio  re<juù"e  food  in  greater  or  smaller  quantities  ;  also  some  who 
cannot  accustom   tliemselves  to  the  most  natural  foods. 

There  are  large  and  small  eaters,  races  which  ne«l  an  abundant 
nourishment  and  others  a  moderate  one.  The  a])petite  is  a  function 
which  dev'clops  when  cultivated,  and  virt  versi.  After  the  Siege  of 
Paris,  many  jjersons  had  some  difficulty  in  r&suming  their  former 
alimentation  ;  it  had  beooine  too  abundant  for  them.  Inversely, 
comfortable  habits  create  artificial  needs,  especially  when  they 
liave  been  followed  for  several  generations. 

From  the  jKjiiit  of  view  of  the  nature  of  the  foods,  particular 
dispositions  or  idianyncrnme.i  may  he  extnumlinary  and  very 
unexpected.  Ponssagrives  has  quotetl  a  family  in  which  eggs, 
no  matter  in  what  form  they  were  prepared,  led  to  attacks  of 
choleraic  indigestion.  I  knew  a  young  officer  in  whom  the  yc»lk 
of  an  egg,  even  when  added  to  his  food  in  a  very  small  (piantity, 
and  unknown  to  liiui,  lo<l  U\  a  kind  of  suffocation,  then  indiges- 
tion. This  condition  persisted  from  Jiis  childhood  without  hi» 
ancestors  or  his  sisters  having  shown  anything  similar.  Person» 
have  been  known  to  f)e  taken  with  derangement  of  the  bowels 
when  they  fried  to  eat  bread,  even  the  crumb  of  it,  introduce*!, 
witiioiit  their  being  warned,  into  stews,  when  they  could  digest 
féculents  and  ]mtnto  broths. 

There  is  known  to  Ije  an  insurtnnuiitable  repugnance  among 
certain  subjects  for  dishes  generally  liked  by  every  one  ;  shell 
fish,  Crustacea,  fish,  pears,  cheese,  truffles,  strawberries,  etc.,  and 
a'l  interesting  fact  Ls,  that  these  idiosyucra-îies  are  sometimes  here- 
ditary and  peculiar  to  families  as  if  they  were  connected  with  a 
constitution  in  which  the  cellular  protoplasms,  tran.smitted  by 
progenitors,  showed  a  special  lack  of  adaptability. 
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INSUïTICIENT  REGIMENS — EXCESSIVE  KEUIMSNS — OVEB- 
FEEDINO 

WE    [lavc    seen    (p.    184)    that    the    alimentary    allnwnnre 
suitetl  to  niaintaiiï  the  adult  at  rest  iti  a  state  of  liealth_ 
and  without  loss  of  weight,  ought  to  contain  at  least  per  day 

Albuminoids     .......      78-82  grii>a. 

Fnts 50-00      „ 

Cnrbo-hydratos 380-420    .. 

an  allowance  whi(;h  represent»  in  calorific  energy  al;out  2.22 
unitfl. 

These  figures  agree  sufficiently  with  the  los-ses  in  Calories  an< 
luinimuin  work  (calculated  in  heat)  of  the  adult  at  rest.  Tl 
weight  of  80  to  82  grnis.of  prtiteid  matters  also  meets  the  exc 
tion  of  urea  and  other  nitrogeiiouK  matters  which  is  produce 
ill  the  course  of  the  first  days  of  comjilete  abstinence,  and  which 
corres])onds  to  tlie  destruction  of  78  to  80  grnis.  of  albumin  per 
twenty-four  hours.  But  sucli  a  diet  is  quite  the  limit  of  the  indis 
pen.-;a!)lcdaily  iiccflsof  thenystem.  A.s  soon  aw  (he  quantitiet^ 
each  of  tlu^  alimentary  principles  fall  lx>low  the  alwve  figures. 
the  individual  wjwteM.  He  destroys  first,  not  alone,  but  prin- 
cijially.  his  reserves  of  fat  ;  he  afterward»  draws  from  his  muR- 
cle.s  and  plasmas  the  matters  which  are  hulking  in  the  foods  ; 
and  when  the  fats  arc  almost  complet-ely  absent,  the  albuminoids 
of  the  tissues  themselves  serve  as  a  conïbustible  to  maintain  the 
heat  iiidispensalile  to  life  ;  from  that  time  the  muscles  shrink 
rapidly,  the  hones  become  rarefied  and  all  the  tissues  waste 
once.     It  is  the  regimen  of  inanition  or  of  poverty. 

When  man  or  animals  are  subjected  to  complet*  abstinence, 
their  temjwrature  remains  at  first  normal  for  a  longtime,  witltiu, 
nearly  half  a  degree  :   but  for  reasons  which  we  have  just  givei 
the  weight  of  the  bod}'  diminishes  gradually  and  varioua  gra 
troubles   are    produced.     According   to   f'hctssat's   experiment, 
when  after  two  or  three  weeks  a  warm-bloode<l  animal  has  thus  losi 
from  a  quarter  to  a  third  of  its  weight,  its  temperature  fro 
that  time  fall»  very  rapidly,  and  death  occurs  when  the  bl 
reaches  the  tcmjxTature  of  25^  to  26'^.     Very  rarely,  tlie  anim 
dies  before  the  temperature  is  below  29°  and  before  it  has  li 
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from  40  to  50  per  cent,  of  its  initial  weight.  In  the  case  of  a  man, 
at  tlie  end  of  twelve  to  fifteen  days,  vomitings  and  diarrha-a 
supervene  ;  the  stomach,  which  lacks  tlie  presence  of  alimentary 
stimulants,  secretes  a  \'iscous  mucus  and  becomes  little  by  little 
incapable  of  pnxlucing  a  digestive  gjiatric  juice.  At  that  moment, 
if  one  happens  to  feed  the  starving  man,  there  is  a  risk  of 
provoking  in  him  serious  disorders,  especially  uncontrollable 
diarrhœa. 

In  proportion  as  the  experiment  i»  prolonged,  the  general 
sensibility  f>ecomes  obscured,  the  heart  weakens,  troubles  of 
the  cerebral  functions  iippear  :  tlie  muscles  lose  their  power  ; 
the  Ijlood  tends  to  l>e  extravasated  and  flows  without  eoagxilat- 
ing  on  the  Iciist  wound.  It  comes  to  contain  less  than  10(J 
gnns.  of  red  coqiuscles  (calculat-ed  in  a  dry  state)  per  litre. 
Water  accumulates  in  the  organs  where  it  replaces  the  fats  and  the 
rarefied  muscular  tissue  ;  o'denia  invades  the  trunk  and  the 
brain,  finally  the  unfortunate  sufferer  from  starvation  is  seized 
by  convulsions  and  coma,  and  dies  emaciated  and  resembling  a 
skeleton. 

Such  is  a  picture  of  the  disorders  caused  by  absolute  want. 
They  may  be  analysed  more  exactly  by  submitting  to  analy- 
sts and  weighing  day  by  day  various  portions  of  animals  and 
each  of  their  organs,  while  at  the  same  time  we  measure  the 
excreta. 

According  to  C'hossat,  when  an  animal  dies  of  starvation 
each  tissue  has  lost  the  following  relative  weights  : — 


Totol   woi 

ght  of 

Liver 

52-0  per  cent 

siibjoot 

,     40-50  per  i-ent.    Muaclo 

•     43-7 

FntB 

.     M-3        „             Hrart      .      .      . 

40!t 

Spleon 

.      71-4        „              Bone        .      .      . 

.      10-7 

Blood      . 

T.l-O        „             NervoiiB  tisstio 

8.0        „ 

Pancreds 

.      040 

According  to  Voit,  on  the  death  of  the  animal,  the  brain  has 
only  diminishwl  'i  per  cent. 

Pettenkoffcr  and  Voit,  and  tlien  Ranke,  calculated  tlie  losses 
suffered  during  the  Krst  twcnty-fciur  hours  of  fasting  by  normal 
beings.    They  found  : — 


inalbtmiin 

tat«    . 
water 


Workiiuin  «elghlug 
71  k8>. 


TSgrmg.» 
2lfi     ., 
880     ,. 


Kanke  wcljibing 
6«k8i. 


51  grma. 
204     „ 
874    „ 


'  The  workman  of  Pettcnkoffor  and  Voit  lost  21S  gm».  of  fat  of  abaoluto 
diet  in  the  twenty  four  hoiire.  If  he  had  l>een  proWded  with  50  grma.  of  fat 
he  woul  1  only  have  lost  the  difforencv,  or  105(jrins.  of  fats,  which  correspond 
ISO- dynamically  to  380  grma.  of  carbo-hydrutea.     Wo  may  therefore  say  that 
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Tlierefore  of  these  two  men  of  almost  the  same  weight,  the 
one.  Riitike,  who  was  fat,  hatl  lost  only  two-thirds  of  thealbuuun 
wliieh  the  other  had  lost.  It  is  always  thus  in  the  case  of 
subjects  rich  in  fat  ;  it  protects  against  the  wear  of  the  muscles. 

If  starvation  is  prolonged,  the  loss  in  fat  bodies  tieconiefl 
almost  constant  or  scarcely  diminishes,  whilst  the  consumption 
of  the  albuminous  tissues  decreases  notably  and  continuously 
during  several  weeks.  Here  are,  according  to  Ziintz,  C.  Leh- 
miinn.  Munk,  F.  Miiller'  and  Lucfiani,'  the  losses  of  weight  in 
allniniiu  and  fats  of  the  celebrated  fasters  C'etti,  Breithaupt 
and  Succi  wlio,  during  the  experiment,  only  drank  water  : — 


WelsbtotBody. 

LoMlnAIbamlii. 

Low  iiiTati.      ' 

k((rms. 

fH'ins- 

gntiB. 

lat.    Oreithnu/jl 

iHt  lirty 

5».5 

03 

I  «2 

2iid     „ 

5H-8 

62 

ino 

(ith     „ 

r>«-4 

GO 

1 1)0 

3nd.  Cetli. 

1st     „ 

5(k-5 

95 

170 

ôtli     .. 

r.2-6 

«7 

1013 

lOtli     „ 

50-6 

(50 

1«S             J 

3rd.  Succi. 

l8t        „ 

OiJ-4 

104 

- 

HKii    „ 

5«-7 

SI 

170           1 

20tli    „ 

52-8 

33 

170            ' 

29th     ., 

50-2 

31 

.6» 

In  the  case  of  a  man  thu»  deprived  of  all  food,  the  cliloride 
of  the  urine  diminiHh  rapidly,  the  salts  eliminated  fall  to  2  grma 
per  day  and  stay  there.  The  lime  taken  from  the  bone 
fonliiuK's  to  remain  fairly  ultiindant. 

The  urea  wliich  remains  iit  2()  or  22  grms.  the  first  days  of' 
alHlinence.  if  the  indivifliial    had  eontinue<I  until  then  normal 
and  well  ii()urishetl,  falls  to  13  gnus,  towards  the  tenth  day  and 
Ui  S  or  10  grni.-i.  on  the  tw»Milieth   day  and   eontinues    at   this 
last  rat-e  altno.st  until  death.      Tlie  urea  increases  from  2  to 
grms.  [K-r  day  if  the  patient  drinks  water. 

In  the  case   of  a  dog,  as   long  as  there  ore  fats  in   reserv 
the  albumin  l)reaks  up  at  the  average  rate.     But,  most  often 
towards    the    fourth    week,   its    destruction  becomes  rai)id,   the 
albuminou.s  tissues  are  themselves  burnt  then,  in  order  to  insu 
calorification,  and   this   phenomenon  slightly  precedes  the  em 
Bidder  and  Schmidt  had  already  noticed  that  in  the  case  of  c«i 
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tliJH  wurkfiiiiii  Imd  tliuD  coimuiniMl  the  first  diiy  :    Albiiininoidx,  78  i;nu&.| 
(ntH,  ,V>  crriis.  ;  ('arli<>-hydriit«i,  3K0  grmB.  ;    figure*  wliicli  iigr»*  liiiftirieiil 
woll  «ith  thoao  wliirh  1  liave  given  (p.   38S)    for  thp  allownno*'  for  ma 
t4<nitrii'»  ill  till»  C4i*>  of  u  initii  (it  r<«t,  receivinK  tfio   tniniiriiiiii   i|uantit^' 
ulhiiniiniiid». 

'    Virrhow'M  Arch..  Bd.  CXXXI,  Siippl^in. 

'  Fuiologia  dtl  diguitio,   Firoiiio    1880. 
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(which  well  fed  excrete  per  day  and  per  kilograinmt'  about  3 
grms.  of  urea)  this  falls  to  2-5  grins,  the  first  day  'if  fasting  and 
to  !•!)  jçnn.s.  the  second,  and  is  maintnincd  at  about  2  grms.from 
tlie  third  to  the  fifteenth  day  with  some  slight  variations.  As 
in  tin*  altove  cases,  a  notable  increase  of  the  weight  of  the  urea 
annfiunct's  their  approaching  death. 

As  to  tiie  ciirboiiic  acid  exiialed  by  the  lungs,  it  diminishes 
by  half  u{)  to  the  fourth  or  fiftli  day  of  fasting,  then  betonies 
almost  con.<(tant. 

We  know  from  Regnaiilt's  and  Reiset's  exjKTimentfi  and  subse- 
quently tho.sc  of  Ch.  Jlichet.  that  animals  consume  a  quantity 
of  oxygen  and  protluce  a  volume  of  carbonic  acid  so  much  the 
larger  proportionally  as  they  are  small  in  size,  that  is  to  say, 
in  proportion  jus  their  .surface  increases  relativclj'  to  their  weight. 
The  sanije  phenonient>n  is  observed,  and  for  the  same  reasons, 
in  the  lo-sses  of  fat  and  albumin.  Animals  consume  fats  and 
prot^eid  substances  so  much  more  largely  and  in  consequence 
become  exhausted  of  these  luat-eriaLs  by  fasting  so  much  more 
quickly  in  proportion  as  tliey  are  of  smaller  size. 

Here  are  two  examples  : — 


Aninuta  nubinittsd  to 
•D  «bwlDto  Diet. 


Dog  .  .  . 
Another  dog . 
Cot  .  .  . 
Another  cat  . 


toM  of  Flub  per 

Fnl<  ln«t  |irr  kilogrm. 

Woight  ol  Body. 

kUogmi.  n(  Animal 

ol  Body  WelKht  p«r 

ptfday. 

d.y. 

kg^. 

grms. 

31-7 

S-2 

3-25 

17-2 

7-0 

3-7 

2-83 

10-8 

3-6 

1-86 

•271fi 
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In  starvation  with  privation  of  water,  man  continues  to 
excrete  250  to  2fiO  cc.  of  urine  per  day.  He  loses  from  800  to 
900  grms.  of  water  in  all  (by  urine,  perspiration  and  expira- 
tion) :  it  is  ol)taincd  by  the  combustion  of  his  albuminous  and 
fat  principles  aa  well  a»s  by  the  partial  dehydration  of  liis  tissues, 
at  lea.st  at  the  beginning. 

In  alimentation  insufficient  in  amylaceous  matters  (the  beat 
means,  as  we  shall  sec,  of  fighting  against  ol>esity)  there  is  a  dis- 
appearance at  once  of  fat  and  of  albuminous  principles.  In 
the  case  of  a  subject  receiving  daily  an  alimentation  eijual  to 
1,955  Calories  and  placed  in  a  state  of  nitrogenous  equilibrium, 
Miura  suppressed  a  certain  proportion  of  carbo-hydrate  prin- 
ciples corresponding  to  462  Calories.  The  subject  covered  this 
loss  by  taking  the  necessary  calorific  energy  in  the  proportion 
of  seventeen  hundredths  from  the  albuminoids  and  eighty-three 
hundredtlus  from  the  stored  fat.s. 

When  we  reduce  proportionally  all  the  nutritive  principlea, 
the  losses  are  covered,  according  to  Von  Norden,  for  about  15 
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per  cent,  by  proteid  matters  and  for  85  per  cent  by  taie. 
It  a  subject  is  placed  on  Jialf  tii.s  normal  ration  the  loss  of 
body  weight  is  from  2  to  2-5  kg»,  the  first  week  for  the  aver- 
age fwlult.  It  falls  to  1-5  kgs.  and  1  kg.  the  following  weeks. 
The  sum  of  lo.ises  in  albumin  and  fiits  is  not  increased  so 
much  as  the  total  loss,  which  comprises  at  the  same  time  the 
water  elimiiiiited.  Later,  on  the  contrary,  a-s  we  have  already 
said,  the  tissues  iipj)ear  to  re-hydrate,  there  is  some  fpdema 
and  the  apparent  Irw.s  diminishes.  This  condition  of  aqueous 
pulfiness  has  been  observed  in  all  cases  of  want,  and  partly  comes 
from  the  abuse  which  the  unfortunate  sufferers  from  starva- 
tion make  of  Iierbaceous  foods  or  of  water  wiiich  moment- 
arily slightly  satisfies  their  hunger  and  increases  the  size  of 
their  stomach.  With  reference  to  the  famine  which  desolated 
the  centre  of  France  in  the  spring  of  1817,  Gaspard  {Journal 
de  Marjrwiie,  t.  I.  p.  237.  quoted  by  A.  Bourctmnlat)  writes  : 
"  One  saw  during  the  months  of  April.  May  and  June  the  mead- 
ows and  fields  covered  with  miserable  people  who  disputed  the 
pasturage  with  herbivora  ;  the  re,sult  was  dropsy  of  the  whole 
cellular  system,  without  ascitis,  without  lesions  of  the  liver  or  the 
abdomiTial  viscera.  From  time  to  time  some  of  these  unfortu- 
nate ones  fell  by  the  roadside  ;  nevertheless  there  was  no  other 
serious  epidemic  among  them." 

EXAOOERATED    ALIMENTATION — OvKRFEEDINO. 

Ab  we  shall  see  farther  on,  moderate  overfeeding  is  indicated 
in  certain  morbid  conditions  in  pretuberculasia  and  tul)ercu- 
losis,  in  some  serious  forms  of  hysteria  and  diabetes  and  gener- 
ally in  conditions  of  emaciation  due  to  somewhat  diverse  causes. 

Exaggerated  alimentation  which  must  not  be  confounded 
with  overfeeding  is  that  which  exceeds  necessity.  Its  immediate 
consequence  is  almost  always  obesity  or  arthritis. 

We  eat  too  much  from  syst-em,  from  habit,  from  whim 
because  we  endeavour  t<i  sharpwn  the  appetite  by  ingenuity,  by 
variety  and  by  alimentary  stimulants  and  finally  forcing  our- 
selves to  satisfy  it  fully.  But  in  the  same  way  that  a  slight 
daily  overdose  of  alcohol  ends  at  length  in  creating  an  alcoholic, 
a  slight  excess  of  alimentation  little  by  little  causes  arthritis  or 
obesity.  The  appetite  is  not  a  good  guide  for  us  :  we  excite  or 
appease  it  at  will  ;  it  is  for  many  people  a  function  arising  from 
their  habits.  In  particular,  in  the  case  of  meats  the  more  one 
eats  the  more  the  stomach  secretes  digestive  acid  juices  ;  and 
the  more  it  secretes,  the  more  one  is  induced  t-o  eat  to  weaken 
its  impressions  and  to  neutralize  the  stomachic  acidity. 

Atony  of  the  stomach,  gastric  disortlers.  intestinal  trouble», 
dyspepsia,  cramp  in  the  stomach,  pyrosis,  flushes  of  heat  in  the 
face,  hepatic  and  cerebral   congestions,  arthritis,  gout,  gravel, 
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sometimes  albuminuria,  vascular  hypertension,  arteriosclerosis, 
neurasthenia,  etc.,  attack  more  or  !(<sh  tliose  wlio  eat  too  much, 
particularly  too  much  meat.  Among  these,  the  fatty  heart  most 
often  becomes  weak  and  the  brain  itself  only  act-s  imperfectly, 
espeeiully  during  active  digestion. 

But  exaggeration  in  the  supply  of  the  different  alimentary 
principles  acts  ditTcrently  upon  each  organ. 

Too  abundant  muscular  tissue  leaves  in  the  blood  and  the 
tissues  an  excess  of  nitrogenous  matters  almost  all  harmful  : 
bodies  of  the  uric  and  pyrimidic  series,  creatin  and  its  analogies, 
neurinic  bases,  undetermitied  nitrogenous  extractive  matters, 
etc.,  which  fatigue  the  .system  and  at  the  same  time  congest 
the  brain,  liver,  kidneys  and  heart  and  become  the  most  active 
agents  of  arteriosclerosis. 

An  excess  of  meat  only  makes  the  muscle  of  the  individual 
grow  slightly  if  this  excess  is  accompanied  by  an  increase  of 
the  ternary  principles,  particularly  fats.  Again  the  exces-sive 
])roduction  of  muscular  ti.ssne  in  tlie  adult  is  only  very  slightly 
influenced  by  the  exaggeration  of  the  allowance  of  meat,  unités 
the  mibject  at  the  fame  time  gives  himself  up  regularly  to  physical 
exercises  without  nevertheless  ever  reaching  too  great  a  state 
of  fatigue. 

Adipose  tissue,  on  the  contrary,  develops,  especially  in  repose, 
under  the  influence  of  fat  foods,  and  more  still  if  there  is  an 
excess  of  carbo-hydrates  and  particularly  of  starchy  matters. 
But  it  remains  established  that  the  abuse  of  muscular  tissue, 
even  lean,  may  also  contribute,  although  in  a  lesser  degree,  to 
corpulency.  Claude  Bernard  and  Sublotin  after  him,  showed 
long  since  that  animals  fed  solely  on  lean  meat,  produce 
glycogen  in  their  liver,  and  we  know  that  all  the  carbo-hydrates 
are  susceptible  in  their  turn  of  l>eing  changed  into  fats,  in 
the  system,  by  the  loss  of  carbonic  acid.' 

Afl  to  the  alimentary  fats,  they  are  absorbed  and  digested, 
with  a  little  more  difliculty  than  the  sugars  and  starchy  matters, 
but  a  part  of  them  certaifdy  Ijecomes  stored  in  tiie  adipose  tissue. 

In  cases  where  we  wish  intentionally  to  overfeed  an  animal  or 
a  sick  person,  tiie  preceding  general  remarks  should  not  be  lost 
eight  of.  There  remain  some  practical  methods  for  overfeeding 
which  wo  will  set  forth  while  speaking  of  invalids,  and  especially 
of  tuberculous  subjects. 

It  may  be  advantageous  to  increase  the  reserves  of  fat,  for 
example,  in  cases  of  phthisis  ;  but  it  is  necessary  to  know  that 
overfeeding,  whether  by  carbo-hydrates  or  meat,  only  acts  in  a 
very  feeble  degree  on  those  reserves.     As  we  were  sa3ang,  the 

1  Bee 8o\h\<ft,  Zfilgfh.d.lnndir.  Vereinra  in  Bayerti,  \SHl.  Meissl.  Zeitsch. 
/.  Biolog.,  BH.  XXir.  p.  «3.  HonnoU-rj:,  Ibid.,  Bti.  XVII,  p.  29»  Jliink, 
Virchow'ê  Areh..  I8!).i,  B(t.  XXIII,  p.  273.    Hanriot,  Compter  BtnriuJi,  1888. 
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I  of  iiitrogenouB  foods  is  only  transforriiwl  into  albuminoid 
tissue  :  Int.  if  the  individual  takes  daily  exercise  producing 
average  fatigue  ;  2nd.  or  if  tlie  subject  is  young  and  in 
course  of  develo]jnieiit  ;  Hi-d,  if  he  is  convale-acent  or  in  a  state  of 
inanition.  In  all  other  cases,  tlie  surplus  of  nitrogenous  foods 
introduced  is  eliminated,  whilst  a  greater  or  smaller  accumu- 
lation of  fats  takes  place. 

In  a  state  of  inanition,  after  ha-niorrhages,  in  the  case  of 
consumptives,  etc..  overfeeding  produces  quite  otiier  effects  : 
the  least  (juantity,  like  the  excess,  of  nitrogenous  matters  in 
this  case  contributes  to  make  up  the  deficit  without  any  part 
whatever  of  it  being  withdrawn  in  order  to  manufacture  fate. 
This  is  often  observed  in  the  case  of  convalescents.  In  all  these  I 
cases  where  nitrogenous  overfeeding  becomes  necessary,  it  is  | 
very  efficacious:  150  to  250  grms.  of  meat  per  day.  roast,  or 
better  still  raw  and  grated,  ttfuistitute  Ja  practical  and  average 
addition  lo  ordinary  alimentation.  Muscular  tissue  pulped 
and  swallowed  without  fieiiuj  mnj<tkali'd  in  bolus  form  of  20  to 
25  grms.  eacii,  is  much  lietter  supported  by  weak  stomachs  than 
in  any  other  form.  Fresh  lightly  cooked  eggs,  milk  (1,5U0  to 
2,000  ec.  per  day)  may  partially  replace  it. 

It  is  better  in  general,  when   one  can.   to  have  recourse   to 
natural  foods  than  to  dessicat-od  or  peptonized  preparations  of 
(neat,  the  origin  and  composition  of  which  are  often  dubious 
and    variable.      Besi<les,    these    preparations   are    not    alwa\'s  I 
obtained  in  perfect  antiseptic  conditions.     I  mu.st  say  the  same  | 
of  the  nutritive  flours  and  powders  of  different  brands. 

If  one  wislies  to  effect  an  overfeeding  in  fats,  fat  fish,  cream,  | 
and  butter  (80  to  100  grms.  per  day),  potatoes,  sugar,  a  «mall 
quantity  of  wine,  vegetable  soups,  etc.,  allow  of  giving  to  invalids 
under  a  relatively  light  and  very  digestible  form,  an  important 
excess  of  nourishment  suited  to  produce  fat. 

Here  is  an  example  of  a  diet  of  average  overfeeding  : — 


Albumin. 

Fata. 

Okrtio-       J 
bydntat. 

3()0grm8. 

60  grms. 

16  gnna. 

l-8gm>a 

300     ., 

26     .. 

2-6    „ 

180 

100     .. 

2         M 

0-3    „ 

6        .. 

80     ., 

16     .. 

1-6    „ 

30        .. 

1800  cc. 

53     ., 

46       .. 

60        .. 

TOgrma. 

— 

65.     .. 

500  CO. 

— 

— 

«0        „ 

40  grms. 

— 

— 

8»        « 

ISSgrma. 

130-3  grms, 

OraiaA  inoiit    . 
Whout  bread  . 
Orocn  vegetoblwi 
Dry  „  .      . 

Milk 1800  cc. 

Butter 

Wine  (or  1  litre  of  beer) . 
Sugar   


This    allowance  easily  digested  would  bring  to  the  systei 
energy   equivalent   to   3,200   Calories. 
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With  regard  to  fermented  liquors  and  wine,  we^have  seen 
how  valuable  aleoliol  is  in  a  small  quantity  in  protecting  the 
tissues  against  Hie  wear  and  tear  provoked  tiy  the  destructive 
action  of  toxins  in  general,  and  of  what  use  it  may  be  to  replace 
inonjentarily  fata  in  t!ie  alimentation  of  iiivahds  {tuljerculouis, 
diphtheria,  typhus,  etc.)  and  to  provide  them  in  many  cases 
and  rapidly  with  the  quantum  of  necessary  energy. 

The  results  of  Hirchfeld  and  K rug's  experiments  have  been  : 
Ist,  that  if  the  alimentary  contributions  exceed  by  half  and 
more  the  normal  ordinary  ration,  the  weight  of  the  body 
increases  from  3-5  to  5  kgs.  in  twenty  days  ;  2nd.  that  at  the 
beginning  of  the  overfeeding,  the  Increase  in  weight  of  the 
subjects  exceeds  the  sum  of  the  united  weights  of  the  muscular 
tissues  and  of  the  fat  consumed  ;  that  in  a  word,  at  this  moment 
there  is  a  retention  of  water.  Later,  on  the  contrary,  the 
inverse  result  is  produced.  Here  are  Hirchfeld's  observations 
on  this  subject.  These  experiments  made  on  man  lasted  three 
weeks. 


Alan,  30  yrs.  old,  vigorous,  thin, 
weigliing  68  kg». 

Man  49  yrs.  old,  weighing  56  kga. 

Worlunun  59  yre.  old,  vigorous, 
muscular,  weighing  60  kg». 

Man  61  yrs.  old,  rather  stout,  weigh- 
ing 89  kga.  (lasted  15  day  a 
only) 

Young  man  22  yrs.  old,  oonvales- 
cent  frurn  typhoid  fever,  weigh- 
ing 47  kgK. 


roods  csl- 
onlated  in 

in  wriglit 
oj  Body. 

Incmue 
Miuclm. 

luùteaMfi 
of  Fatii. 

2000 

kgrms. 
3-4 

0-87 

2-84 

4140 

4-5 

1-01 

3-4» 

4380 

51 

•2-03 

4-82 

3J>90 

1-3 

0-46 

1-68 

3130 

4-1 

2-80 

2-98 

These  figures  show  that  in  the  case  of  the  overfed,  the  quantity 
of  albumin  assimilated  is  es.sentially  variable  and  de]x;nds  on 
the  previous  stat*  of  the  subjects.  In  the  above  cases,  with 
the  young  man  convalescent  from  t.y[)h»id  fever  and  the  work- 
man aged  59,  both  badly  nourished  before  their  overfeeding, 
there  was  a  gain  in  muscular  tissue  of  2-8  kgs.  and  203  kgs. 
in  3  weeks,  when  the  obese  subject  aged  51  only  gained 
0-460  kgs.  and  the  man  of  30  in  full  health  only  0^870  kgs. 
This  enables  us  to  foresee  (and  experience  confirms  it)  that, 
if  overfeeding  Is  continued,  the  gain  in  albumin  will  dimmish 
considerably  and  the  subject,  whilst  increasing  in  weight,  will 
only  gain  fat. 

It  is  thus  that  continued  overfeeding  rapidly  becomes  an 
exaggerated  alimentation.     It  charges  the  liver,  the  heart,  the 
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kidneys,  etc.,  with  fats  and  is  opposed  to  their  regular  action. 
Moreover,  if  the  alimentation  is  too  rich  in  meat  it  becomes  a 
source  of  obstructive  waste  matters,  and  of  toxins.  It  con- 
gests the  hepatic  gland  and  kidneys  ;  it  excites  and  fatigues 
the  heart  by  increasing  the  vascular  pressure  ;  it  saturates  the 
tissues  with  residues  all  the  more  difficult  to  eliminate  as  it  ha» 
had  the  efFect  of  rendering  the  blood  less  alkaline  and  the  oxi- 
dations less  powerful. 
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EXCLUSIVE    DIETS — VEGETARIAN     DIET — MILK    DIET — MEAT    DIET 

FROM  the  earliest  times,  man  lias  fed  on  the  fruits  of  the 
fartli  and  tlie  flesli  of  nnimala.  But  at  certain  epochs, 
under  the  influence  of  philosophic  theories  or  religious  ideas, 
sometimes  on  account  of  hygienic  considerations,  or  even  forced 
by  necessity,  he  has,  voluntarily  or  not,  subjected  himself  to 
special  diets  :  sometime.s  eating  only  fruits  and  herbs,  aometiraea 
aidding  milk  to  these  vegetahlen,  at  other  times  on  the  contrary 
feeding  himself  almost  entirely  on  meat,  or  else,  adopting  a 
mixed  diet,  but  one  from  which  animal  flesli  was  excluded. 
These  exclusive  methods  of  alimentation  have  led  to  some  hygienic 
or  social  results  which  find  applications  in  the  dietetic  treatment 
of  invalids  and  whicli  we  are  now  going  to  de«:ribe. 


Vegetarian  Diet. 

To  entirely  abstain  from  the  flesh  of  animals  was  at  first  a 
religious  practice.  The  Hindoos,  followers  of  Brahma  or  Buddha, 
Iwlieved  and  believe  still  that  the  spirit  or  .loiil  {atrOim  of  the 
Greeks)  can  migrate  from  man  to  animals,  which  are  our  inferior 
brothers,  and  it  has  always  been  repugnant  to  those  who  share 
this  o])inion  to  expose  themselves  by  eating  their  flesh  to  a  kind  of 
sacrilegious  cannibalLsm.  For  a  similar  reason  the  religion  of 
the  ancient  Egyptians  forbatle  the  use  of  meat  (S.  Sliarpe). 
This  is  the  doctrine  which  Pythagoras  brought  from  that  country 
into  Oreece,  whence  it  has  been  transmitted  to  us  niodifietl  by 
time.  Its  most  impressive  philosophic  echo  was  heard  in  the 
Emile  of  J.  J.  Rousseau. 

But  the  human  race  is  omnivorous  by  instinct,  by  its  denti- 
tion, by  its  digestive  secretions  nnd  by  its  need  of  activity.  To 
work  quickly  and  well,  the  nnxlern  man,  especially,  must  have 
stimulating  aliinent-s  which  furnish  him  with  the  most  active  and 
most   digestible    plastic    matter    in    the    smallest    volume.      A 
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mixed  diet  of  meat  and  vegetables  seema  to  agree  with  him  from 
every  point  of  view. 

It  would  be  wrong,  however,  to  suppose  that  privation  of 
muscular  tissue  prejudices  hi.s  physical  energy  ;  but  heredity 
and  oustoni  play  a  large  part  in  tiiis  matter.' 

According  to  J.  Sinclair,  the  Hindoo  pattamars,  carriers  of 
despatches,  who  only  eat  rice,  run  every  day,  passmg  from  one 
town  to  another,  twenty  leagues  at  least,  and  continue  thus  for 
weeks.  Ru.ssian  agriculturists  who  live  on  vegetables,  black  bread. 
tnilk  and  garlic,  worksi.xteeii  to  eighteen  hours  per  day,  and  their 
strength  is  said  often  to  exceed  that  of  the  American  sailors  (Brem- 
ner  and  Howlaml).  The  Norwegian  peasants  scarcely  know  of 
aiiiuial  alimentation  ;  they  cover,  however,  whilst  accompanying 
the  carriages  of  tourists,  from  three  to  four  leagues,  running  with- 
out stopping.  Modern  Egyptian  workmen  and  boatmen,  who 
from  time  immemorial  have  fed  almost  exclusively  on  melons, 
onions,  broad  beans,  lentils,  dates  and  maize  have  remarkable 
muscular  strength  (L'UieandCatherwood).  The  miners  of  South 
America,  very  sober  workmen,  who  do  not  eat  meat,  carry  on 
their  shoulders  weiglits  of  2()0  pounds,  with  which  they  mount 
twelve  times  a  day,  on  an  average,  vertical  ladders  60  to  80 
metres  high  (F.  Head,  L.  I'layfair  and  Darvvia).  According  to 
H.  Ranke,  the  woodcuttei-s  of  Upper  Bavaria  feed  almast  exclus- 
ively on  Hour  (l.KMJ  to  1,2(H)  grms.  per  day)  cooked  with  liogs' 
lard  (IW  grms.  )  without  eggs  or  cheese  ;  on  Sundays  only  they  have 
a  little  pork.  They  do,  however,  an  enormous  amount  of  work." 
Th(^  Turkisli  soldier  is  extraordinarily  abstemious  ;  he  only 
drinks  water  or  lemonade,  feeds  on  pilhilT  of  rice  and  figs  and 
scarcely  touches  meat.  We  know  tiiat  his  vigour  is  remarkable 
and  bis  courage  mdomitable.  The  street  porters  of  Sulonicaand 
C'«nstantinople,  who  are  fetl  in  the  same  way,  are  of  a  proverbial 
strength.      Hence  the  saying  :  As  strong  as  a  Turk. 

I  add  that  I  have  known  very  intelligent  people,  men  and 
women,  who,  having  become  vegetarians  from  jirinciple  or  for 
hygienic  reasons  after  having  formerly  eaten  flesh  like  every 
one  else,  have  told  me  that  they  have  done  admirably  with  abso- 
lute abstinence  from  the  point  of  view  of  their  strength  and  of 
their  health. 

Vegetarianism  is  then  an  acceptable,  sufficient,  and  even  useful 
practice  in  some  eases,  but  we  must  know  its  disadvantages  as 
well  as  its  advantages. 

Its  advantages  are  those  which  re.sult  from  temperance  : 
by  this  method  of  alimentation  the  tendency  to  arthritic,  goutyj 


* 


'  Wo  uxtriit't  the  (iiajority  of  tlio  folluwitiK  tacta  from   the   int 
work  of  Mru.  A.  Kingsfortl  (ThiWa  do  Piiri»,  1 880). 
»  Zfitsch.  f.  Hiolog.,  Bd.  XIII.  p.  130. 
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or  rheumatic  diathesis,  to  neurasthenia,  etc.,  disappear  or  is 
weakened  ;  tiie  chai-acter  becomes  supple  and  the  mind  seems  to 
enjoy  moi'e  rest  and  jjerhaps  aciitene^s. 

I  have  shown  (p.  370)  wliat  tlie  influence  of  meat  food  is  on  the 
character  of  animals.  As  to  the  action  of  a  vegetarian  diet  on 
tiie  intelligence,  here  is  the  opinion  of  two  celebrated  men  who 
were  keen  observers  of  themselves. 

Writing  to  his  friend  Firmus,  who  ga%'e  up  the  Pythagorean 
doctrine  to  eat  meat,  the  philosopher  Porphyre'  says  : — 

"  It  is  not  amongst  the  eaters  of  simple  and  vegetable  foods, 
but  amongst  the  eaters  of  flesh  that  assassins,  tyrants  and  thieves 
are  met  with.  ...  I  cannot  believe  that  your  change  of  diet  is 
due  to  reasons  of  healtfi,  for  you  yourself  have  constantly 
affirmed  that  vegetable  diet  is  much  more  suitable  than  any  other, 
not  only  to  give  perfect  health  but  even  a  philosophic  and  balanced 
judgmtnl,  as  a  lory  experience  had  taught  you." 

And  Seneca,  who,  preoccupied  with  the  same  considerations, 
had  slowly  adopted  vegetarianism,  writes  {E  pistol.,  108)  :  "Struck 
by  such  arguments,  I  also  have  given  up  the  use  of  the  flesh 
of  animals,  and  at  the  end  of  a  year  my  new  liabits  have 
become  not  only  easy  to  me,  but  delicious  ;  and  it  even  seems 
to  me  that  my  intellectual  aptitudes  have  been  more  and  more 
developed." 

After  having  shown  the  advantages  of  the  vegetarian  diet, 
let  us  analyse  its  disadvantages.  The  results  are  given  in  the 
following  remarks  : — 

Vegetarianism  requires  à  priori  integrity  of  functional  energy. 
It  is  not  suital>Ie  to  constitutions  weakened  by  heredity,  ill- 
ness, age,  etc.,  or  to  delicate  stoniaclis. 

It  is  recognized  to-day  that  alimentation,  in  order  to  allow 
an  adult  to  produce  the  heat  and  mechanical  energy  which  are 
necessary  for  him,  and  to  make  good  his  losses  in  nitrogen,  should 
furnish  each  day,  in  our  climate,  from  8<Jgrms.  (inastat^of  rest) 
to  140  grms.  (when  at  work)  of  proteid  substances,  accompanied 
by  about  four  times  their  weight  of  ternary  matters,  starches  or 
fats.  If  one  keeps  .strictly  to  a  vegetarian  diet,  one  can  no  doubt 
mix  the  bread,  vegetables  and  fruits  in  such  a  manner  as  to 
obtain  the  normal  proportions  of  the  necessary  fundamental 
alimentary  principles,  but  in  order  to  get  1(X)  grms,  of  albumin- 
oids, a  quantity  which  we  shall  take  as  an  average  amount,  it 
would  be  necessary  (if  one  wishes  to  abstain  from  animal  matters), 
to  absorb  sometimes  immense  volumes  of  vegetable  foods.  I 
have  made  the  calculation  of  this  amount,  for  some  of  them,  in 
the  following  table  :  — 


•  Porphyre,  really  named  Mitlk,  born  iit  'I'yrt!  in  233,  a.d..  taut;bt  philn 
sophy  at  Roine,  where  he  died  in  304.      H«  published  a  life  of  Pythagciras. 
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roodi. 

Albuminoids. 

SUrchy  Ibttcn 
uidrs*». 

Wdgbt  of  Fnafa  roods 

oanUInlng  100  ipmi.  tt 

Albumiiioids. 

grniH. 

KTine.           fl 

Bre.id       .... 

HH) 

5(Vi 

1.205           ■ 

PoUitoea 

luu 

1,53U 

7.(>00           fl 

Beuns       .... 

100 

245 

424           ■ 

Httrici)t.s 

100 

240 

512           ■ 

Peaa          .... 

100 

279 

454           ■ 

Salad        .... 

100 

170 

7.142          ■ 

.Apples      .... 

100 

1,760 

2S.«HX)            ^M 

Cherries    .... 

100 

2.140 

14,300           ^ 

Chestnute 

100 

617 

1.661 

Thus  1,205  grins,  of  bread,  7,690  grms.  of  ixitatoes,  424  grm» 
of  bean.s,  1.B61  grms.  of  chestnuts,  7  kgn.  of  salad,  25  kgs.  of 
apples  would  be  necessary  to  furnish  us  each  with  the  requisite 
quantity  of  100  grnw.  of  albuminoids.     It  is  true  that  the  excel- 
lent alimentary  as,sociation  of  0C»3  grms.  of  bread  and  222  grms. 
of  beans  would  procure  u»  1()0  grms.  of  alimmin  and  403  grms, 
of  ternary  substances  for  a  total  weight  of  81 5  grms.  only  of  fresh 
fofKlrt.     In    the   same    way,    1    kg.   of  potatoes  and  450  grms, 
of  haricots  would  bring  100  gnus,  of  albuminoids  and  395  grms.  of 
ternary  substances.     A  similar  mixture  of   bread  or  pap  made 
of  flour  of  bean.s,  lentUa,  dwarf  {Hjas,  etc.,  constituted  indeed  the 
rational  and  almost  sole  foo<l  of  the  peoples  of  ancient  Italy, 
the  pulmentitm  of  the  old  Latins.     Even  at  the  present  time  it 
is  sufficient   for  some  classes  of  workmen.      The    agricultural 
populations  of  Siebeiibiirgen  (Germany)  are  fed  thus,  even  during 
tlie  very  fatiguing  time  of  harvest.'     The  pap  of  maize  is  sufficient 
almo.st  by  iUself  for  the  Lonibardy  jx'asant  and  for  the  poor  popu- 
lations of  the  South-West  districts  of  France.     But,  except  in 
cases  where  excessive  work  aiid  fatigue  suffice  to  give  a  relish  to  i 
the  foods,  one  could  not  every  day  return  to  the  same  vegetable*,  \ 
even  if  they  were  very  nourishing.     The  vegetarian  is  obligt>dl 
then  to  turn  his  attentiim.  not  only  to  bread  and  dry  vegetabJts, 
but  to  other  vegetable  foods,  fruits,  tulx^rcles  and  herbaceous 
vegetables,  jioor  nourishments,  which  could  only  supply  a  suf«j 
ficent  amount  of  nibuminoids  bi  an  enormous  weight,  since,  in] 
order  to   obtain   100  grms.  of  albuminoids,  25  kgs.  of  app1e«, 
14  kgs.  of  cherries,   1{  kgs.  of  potatoes,  etc.,  would  be  neces-i 
sary.     It  follows  that,  in  order  to  obtain  a  vegetable  aliineu«| 
tation  sufficiently  nutritive  and  varied  the  vegetarian  is  oblif! 
to  have  recourse,  sooner  or  later,  to  exaggerated  weights  of  food 
a  method  of  alimentation  all  the  more  fatiguing  for  the  stomaci) 
and  abmentary  canal  because  it  encumbers  tliem  with  a  quantity 
of  useless  matters.     The  herbivorous  animal  is  constructed 

■  Ohlniulk<r,  ZeiUch.  f.  Bioiof/.,  Bd.  XX,  p.  393. 
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OS  to  digest  vegetables,  but  man  digests  them  only  verj'  incom- 
pletely and  more  laboriously.  We  know  besides  tfmt  the  albumin- 
oids which  have  this  origin,  are  not  nearly  bo  well  utilized  by  the 
human  intestine  as  tluKse  of  animal  origin,  and  for  this  reanon 
alone  it  would  be  necessary  to  increase  these  vegetable  râlions 
from  15  to  20  jwr  cent. 

Efforts  liave  then  been  made  to  mitigate  the  alisoluto  vegetarian 
diet  by  the  introduction  of  dishes  originating  from  animals,  such 
as  butter,  fat,  milk,  eggs,  but  at  the  same  time  absolutely  exclud- 
ing meat.  It  is  the  fasting  diet  of  tlie  Cathohc  Friday  and  the 
orthodox  Lent,  and  that  of  many  monastic  orders  in  all  the 
countries  of  the  Christian,  Mussulman  or  Buddhist  world.  This 
alimentation  Ls  more  rational  ;  it  shares  the  different  advantages 
of  ordinary  alimentation  and  exclusive  vegetarianism.  The 
following  table  shows  that  this  mitigated  diet  is  sufficiently 
practical  : — 


Fouda. 


Aibumlnoldi. 


SUreliy  Hatteni 
uid  FaU. 


Weight  ol  Frrab 
I    SubsUuicc»  cod- 
t&lnlng  100  grnu. 
of  Albumiu. 


gmiB* 

Broad 100 

Cow's  milk 100 

Milk  and  bread  (equal  weights)  100 

Eggs 100 

Gruyère  cheese       ....  100 

Bread  (807  grms);  cheese  (103  100 
grms.)                                      , 


gnus. 
562 
156 
431 
90 
86 
401 


grms. 

1205 

1862 

1528 

810 

308 

010 


Thus,  equal  parts  of  milk  and  bread  would  furnish  us  very 

nearly  with  the  quantities  of  proteid  and  ternary  principles 
of  the  normal  allowance  in  the  total  weight  of  1-528  grms.  per  day. 
In  the  same  way,  8(J7  grms.  of  bread  and  103  grms.  of  cheese  would 
bring  us  for  100  grms.  of  proteid  matter,  401  grms.  of  ternary 
matters,'  very  satisfactory  proportions  in  very  acceptable  weights 
of  nourishment.  It  would  then  be  quite  wrong  to  accuse  mixed 
vegetarian  alimentation  of  always  surcharging  the  alimentary 
canal  with  useless  mattei-s.  If  .some  aqueous  foods,  such  as  fniita, 
are  added,  the  weight  of  the  food  will  increase,  it  is  true,  but  the 
necessary  quantity  of  drinking  water  diminishing,  the  surcharge 


'  Wheat  ami  cheesoa  in  cuctkpd  postfs  (espcoinlly  Einifnllalrr  vr  Gru- 
yère cheese)  can  be  kept  stored  for  yeiirs.  Their  mixture  in  the  proportion  of 
six  ports  of  wheat  to  one  of  l'heesc  forma  in  Iht  smallrtl  volume  and  in  norti'al 
proportion»  the  maximum  of  alimrntary  principles  which  can  be  brought 
together.  We  can  mix  with  them  dry  s«^d  vegetables  some  of  which  ran 
be  kept  from  one  year  to  another  sufficiently  well.  Wc  see  then  Ihat 
such  a  victualling,  with  the  necessary  salt,  represents  the  bftt  niilritite 
Ttierve  for  forts  and  entrenched  camps  in  case  of  siege. 

4" 
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will  110  longer  exist.  Mixed  vegetarian  diet  can  besides  be  varie«d 
sufficiently,  thanks  to  milk,  eggs,  fatty  bodies,  cheeses,  sugar, 
wine,  etc.  It  forms  a  very  rational  and  acceptable  diet,  and  one 
can,  as  wo  shall  see.  have  recourse  to  it  in  certain  pathological 
cases,  or  again  when  it  is  a  question  of  softening  the  character  of 
people  individually  or  collectively,  an  end  towards  which  our 
actual  customs  and  the  necessities  of  the  pi-e.sent  time  ill  direct 
us,  I  grant,  but  towards  which  we  shall  tend  sooner  or  later  if 
only  from  self-interest  properly  understood.  It  is  tliis  which 
vegetarian  societies  have  undei'stood,  and  pursue,  although 
without  too  much  success  as  yet.  It  is  objected,  it  is  true,  that 
the  vegetarian  diet  diminishes  the  physical  and  moral  energy. 
It  is  very  certain  that  a  meal  of  meat  sustains  the  strength  better 
than  a  scanty  meal  ;  but  let  us  make  allowance  for  heredity  and 
custom,  and  do  not  let  us  settle  this  important  question  n  priori. 
1  have  alreadj'  pointed  out  the  |)hy8ical  strength  of  certain  popu- 
lations or  association.^  which  liavc  Iwen  deprived  of  meat  for 
untold  ages.  As  to  the  energy  of  character,  it  is  necessary  to 
know  how  to  avoid  extremes.  Does  not  the  desirable  balance  lie 
between  the  aggressive  personality  of  the  race  or  of  the  man  essen- 
tially an  eater  of  meat  who  goes  straight  ahead  without  any- 
thing (either  law,  pity,  or  sometimes  morality)  stopping  his  acts 
and  arousing  iiesitation,  and  the  passive  energy  of  the  Hindoo, 
an  eater  of  rice,  who  accept.-}  without  question  his  poor  destiny 
and  protects  even  the  life  of  the  dangerous  animal  itself  (  The 
diet  of  the  one  leads  him  to  violence  and  the  abuse  of  strengtli  ; 
that  of  the  other  to  peace-making,  but  also  to  passivity.  In 
medio  slat  virtus. 

It  has  been  said  that  the  vegetarian  diet  provokes  arterioeclero- 
sis,  by  reason  of  tlie  excess  of  Hnu^  which  it  furnishes  ;  it  has  lieen 
observed,  for  example,  that  tliis  malady  is  more  common  in  the 
Orléanais,  on  a  limestone  soil,  than  in  Auvergne,  where  the  soil  is 
granitic.  But,  whilst  admitting  that  this  remark  is  well  founded, 
who  does  not  know  that  of  these  two  countries  it  is  the  second 
which  is  the  poorest  and  eats  least  meat  and  most  vegetables, 
and  how  can  we  attribute  to  the  composition  of  the  soil  that  which 
appears  to  dejiend  on  the  veiy  different  alimentary  customs  in  the 
two  cases  '. 

Exclusive  herbaceous  vegetarian  diet  tends  to  provoke  intes- 
tinal catarrh  and  visceroptosis.  It  utilizes  an  important  part 
of  the  assimilable  principles  carried  off  with  the  intestinal  secre- 
tions which  it  exaggerates.  According  to  Riibner,  whilst  for 
100  parts  of  starch  1-4  only  are  found  again  in  the  fa-cal  matters 
if  bread  serves  as  the  exclusive  food,  7-6  are  eliminated  with  po- 
tatti,  3  to  7  with  lentils  and  18-2  with  carrot*,  the  richest  in  cellu- 
lose of  the  preceding  foods.  It  is  very  nearly  the  same  for  pro- 
teid  matters  ;   out  of  100  parts,  20  remain  in  the  fteces  if  these 
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matters  are  drawn  from  wheat  bread,  17-5  if  they  come  from  peaa, 
whereas  tlie  l<is.s  is  scarcely  3  to  5  percent,  when  they  originate 
from  niilk  or  meat.  But  tiiese  figure»  would  diangc  if  the  fiHxl, 
instvatl  of  being  swallowed  rji  blur  and  often  badly  masticated, 
were  taken  in  the  fonnofpowdera  f)r  purees,  still  more  if  the  ali- 
mentary canal  had  received  for  some  centuries  a  different  training. 
From  these  considerations  we  conclude  that  absolute  vege- 
tarian diet  does  not  answer  well  to  the  needs,  interest  and  activ- 
ity of  our  European  races  ;  but  that  mitigated  by  the  addition 
of  milk,  cheese,  butter,  fatw  and  eggs  it  has  great  advantages, 
that  it  alkalizes  tlie  lilood,  accelerates  oxidations,  diminishes 
the  nitrogenous  losses  and  toxins  ;  that  it  exposes  one  much 
less  than  the  ordinary  diet  (especially  if  the  latter  is  too  rich  in 
meats)  to  diseases  of  the  ski.'i,  artliritLsni  and  congestion  of  the 
internal  oigans.  This  mitigated  vegetarian  diet  tends  to  make  us 
peaceful  and  not  aggressive  and  violent  beings.  It  is  practical 
and  rational.  It  should  be  accepted  and  commended  by  those 
who  pursue  the  ideal  of  the  formation  and  education  of  gentle, 
intelligent,  artistic  and  nevertheless  prolific,  vigorous  and  active 
races. 

Milk  Diet. 

Exclusive  milk  diet  consists  of  nourishment  by  milk  alone. 
This  food  p<ir  txceltence  of  the  newly  born  answers  to  such  precise 
needs  and  renders  such  evident  services  that  we  have  naturally 
been  led  to  try  it  in  many  cases  that  we  shall  jroint  out  later  on. 

However,  milk  diet,  such  as  it  has  often  been  too  radically 
applied,  does  not  stand  critical  analysis.  In  fact,  if  in  a  normal 
state,  as  we  have  shown,  the  adult  should  receive  per  day  on  an 
average,  100  grms.  of  albuminoids  and  400  to  450  grma.  of  ternary 
principles  (fats  or  starches)  in  order  to  draw  these  principles 
entirely  from  milk  alone,  he  would  need  the  following  quantities 
of  tliis  food,  parallel  with  which  I  place  the  quantities  of  alimen- 
tary princi[)les  which  exist  in  3  litres  of  milJc,  an  amount  generally 
given  to  an  adult  when  on  an  exclusive  milk  diet  : — 


1,8S0  cc.  of  milk 

4,750  re.  of  mUk 

3  litres  of  iiiUk 

c<intAla 

coaUin 

coDtftin 

Alhiimin 

100  grins.     .       . 

.     258  grins.     . 

.      .     162  grms. 

Terntiry  materials   . 

154      „         .      . 

.     400  „ 

.      .    260     ,. 

To  give  then  3  litres  of  milk  per  day  to  an  adult  is  to  furnish 
him  with  a  superabundant  and  useless  quantity  of  albuminoids, 
and  at  the  same  time  with  far  too  small,  an  altogether  insuffi- 
cient quantity  of  ternary  materials,  and  yet  while  the  weight  of 
tlies«!  latter  is  too  small,  the  proj>ortion  of  fatty  bodies  is  very 
much  exaggerated .  If  one  wished  to  get  from  milk  alone  the 
necessary  quantity  of  400  grms.  of  these  ternary  substances 
(fat  and  sugar),  it  would  be  necessary   to  consume   4,750  cc. 
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of  milk  per  day,  in  wliich  caae  we  should  introduce  into  the  sys 
tern  the  exce.ssive  weights  of  258  grtns.  of  proteid  matters  and 
170  grms.  of  fntty  hodiej»,  l)oth  calculattKl  in  the  dry  stote.  The 
logical  iind  well  balanced  alinioiitation  for  an  adult  af  milk  aUmt 
is  therefore  iinjmssible  to  ivttaiii.  For  practical  purposes  we  must 
add  to  tfieniilk  the  ternary  inatterw  it  lacks,  sucli  as  sugar,  fecula 
and  hrea<l,  and  there  is  no  valid  reason,  Ijecause  one  has  an 
intere.st  in  excluding  meat  from  the  alimentation,  for  taking 
tlie  arbitrary  courne  of  rejecting  at  the  same  time  tlie  foods 
whidi  complete  ami  perfect  witli  advantage  the  good  effects  of 
injik  diet  without  the  disadvantages  of  a  meat  diet  or  even  of  a 
mixed  diet. 

Milk  alimentation,  in  fact,  lia.s  fur  its  object  and  principal  effect, 
whilst  sufficiently  nourishing  the  invalid,  of  reducing  to  a  minimum 
the  extractive  and  toxic:  mattors  which  are  derive<i  almost  entirely 
from  the  breaking  up  of  meats  :  puric  bodies,  leucomaines.  com- 
plex amides,  extractive  nitrogenous  matters,  etc.,  so  many  sub- 
stances which  tord  to  block  up  the  liver,  irritate  the  nerve  centres 
and  fatigue  and  congest  the  kidneys.  These  harmful  compounds 
are  derived  from  meat  and  not  from  fecula,  sugar  or  even  bread, 
it  is  then  neither  logical  nor  good,  from  any  point  of  view,  t<i 
deprive  jiersons  suffering  from  Bright's  disease  or  disease  of  the 
liver  of  these  latter  foods. 

The  addition  to  the  strict  milk  diet,' of  Jierbaceous  vegetables, 
cheese,  bread,  but  without  salt,  gives  the  advantage  that  it  is 
possible  to  use  a  much  more  varied  range  of  foods,  and  that 
without  introducing  the  poisonous  residues  from  meat  into  the 
system,  the  constipation  which  a  radical  milk  diet  often  tends 
to  produce  may  be  Iwnefioially  contended  with. 

Giving  an  invalid  per  day  two  litres  of  milk  sweetened  with 
fîO  grins,  per  litre  and  l.W  grms.  of  biscuit  or  toasted  bread, 
furnishes  liiin  with  tlie  following  quantities  of  alimentary  princi- 
ples and  energy  : — 

Albumin    ....        iM)  3  f;m)R.  SSâCak. 

Futa  ....        762 "CHI     „ 

Carbo-hydrate   .  .  .     270  0       .....    1.080     „ 

2,168c«U 
principles  which  are  normal  in  quantity  and  proportions,  but  the 
amount  of  which  can  be  increased  proportionally  wlien  necessary. 
Naturally,  the  bread  and  biscuit  could  l>e  replaced  by  tapioca, 
rice,  pastes  and  flour  of  cereals,  the  milk  be  un-sweetened  and  a 
supplement  of  ca.scin  in  jwiwder  be  added,  cooked  cheeses  allowed, 
green  vegetables,  etc.  In  the  place  of  pure  milk  the  invalid  could 
be  given  milk  slighlly  and  feebly  coagulated  by  rennet, 
sweetened  or  not  and  perfumed.     AH  tliese  foods  or  alimentary 

>   Provided  it  is  not  u  quefitioii  of  dysentery  or  intostinal  l^at«lTll. 
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forms  help  to  digest  tlu'  milk,  to  corict'al  or  increase  the  jirnpor- 
tion  of  albuminoids  in   Ihe  allowance  without  elianging   their 

ture. 

We  excrete  evorj'  day,  on  nn  average,  10  to  12  grms.  of  salt  by 
the  urine.     The  preceding  alimentation  provides  us  with  : — 


I 


For  2,000  cc.  of  rnilk 
„         1*20  grnw.  nf  siifiar 
„         ISO  axmit.  of  ordinary  bread 

Totnl      .... 


1  iO  gmis. 
0[MI       „ 
012       ., 
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Is  it  neeessary  to  add  to  this  milk  alimentation  the  chloride 
of  sodium  which  is  lacking  in  it.  that  i.stosay  about  7  to  8  grms. 
of  salt  per  day.  if  the  chlorides  already  contained  in  the  milk 
and  in  the  bread  are  taken  into  account  ? 

The  experiments  of  MM.  F.  Widal  and  I/Cmierre  and  especially 
of  MM.  F.  Widal  and  A.  Javal'  show,  that  in  the  case  of  invalids 
afflicted  with  parenehymntou.s  or  epithelial  nephritis,  the  addition 
of  salt  to  the  milk  or  ordinary  foods  increases  tie  urinary  albumin 
and  provokes  ddcma  ;  and  that  the  subtraction  of  this  salt  from 
the  diet,  if  the  latter  were  composed  of  bread  and  meat,  eau.ses  on 
the  contrary  o  dema  and  urinary  albumin  to  di.sap])enr  ;  hut  they 
reappear  a»  »o(m  a.s  a  sufficient  quantity  of  salt  is  added  to  the 
exclusive  milk  diet.  In  the  case  of  jieople  suffering  from  Bright's 
disease  and  u^dema.  etc.,  it  Ls  especially  necessary  then,  not  only 
not  to  salt  the  milk  but  to  avoid,  as  much  as  possible,  salt 
entering  into  their  other  foods. 

It  would  even  appear  possible,  as  has  been  suggested  by  MM. 
F.  Widal  and  A.  Javal.  to  replace  milk  diet  by  an  ordinary  simple 
regime  consisting  of  meat,  bread,  etc.,  but  on  the  express  condi- 
tion that  all  these  foods  are  prepared  without  salt. 

Experiment  has  not  sho«ii  for  how  long  a  time  an  invalid 
can  thus  support  an  alimentation  entirely  or  almost  entirelj' 
deprived  of  chlorides. 

If  in  spite  of  the  preceding  considerations,  an  exclusive  milk 
diet  is  persisted  in,  it  is  possible  to  overcome  the  repugnance  of 
some  invalids  by  having  recourse  to  sterilized  milk  which  is  more 
digestible  ;  by  adding  to  ordinary  milk,  sweetened  or  not,  a 
spoonful  of  cognac  or  kirsch  ;  by  flavouring  it  with  vanilla,  lemon 
or  essence  of  orange  flower  ;  by  substituting  for  one  part  of  milk 
a  similar  quantity  of  an  emulBÎon  of  sweet  almonds.  If 
diarrho'a  occurs,  the  doses  should  be  reduced  ;  an  addition 
sliould  be  made  to  the  milk  of  rice  water,  lime  or  Vichy  water, 
and  a  little  sub-nitrate  of  bismuth.  If.  on  the  contrary,  the 
patient  is  constipated,  barley,  a  decoction  of  oatmeal  or  laxative 

1  Soc.  méd.  da  hôpitaux,  J(in<>  12,  1U02,  and  Pruse  méditait,  Jiuie  27. 
1903,  p,  46P. 
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fniit.s  (prunes)  rthould  lie  added.     The  patient  should  only  return 
slowly  with  prudence  to  an  ordinary  diet  by  Ix'ginning  with  purées  , 
of  vegetalilea,  egf^s,  cooked  cheese,  biscuits  and  bread.  I 

In  an  absolute  milk  alimentation  the  milk  should  only  betaken 
in  very  small  draughts  at  a  time,  and  rather  slowly.  ' 

The  application  of  the  milk  diet  to  the  treatment  of  different 
disease?)  will  l)e  indicated  in  the  following  chapters.  ' 

Milk  taken  alone  causes  loss  of  flesh  from  the  lack  of  starchy 
and  sugared  principles.  By  its  lactose,  8alt,s  and  wa(«r,  it  acts 
as  a  lijiht  diuretic.  Finally,  it  possesses  an  antiseptic  action  on 
the  intf^stines.  Thejse  useful  properties  explain  the  reputation  of 
tills  régime  and  even  its  exaggerations. 

Meat  Diet. 

An  e.vclusive  meat  diet  is  sometimes  accepted  through  necessity. 
It  has  been  especially  praised  by  those  who  think  that  meat 
forms  the  most  nourishing  and  the  most  fortifying  food.  In  fact, 
some  men  oi»!iged  to  live  a  very  fatiguing  life,  the  trappers  and 
huntera  of  the  pampas  of  America  and  the  Sil)erian  steppes,  the 
inhabitants  of  very  cold  climates,  the  fishermen  living  on  the 
banks  of  tlie  frozen  seas,  etc.,  can  eat  almost  exclusively  without 
suffering  fr()ni  it  enormous  quantities  of  meat  or  fish,  but  on  two 
conditions,  that  the  meat  l>e  accomjianied  with  its  fat  and  that 
the  individuals  subjected  to  this  diet  lead  a  very  active  life  in  the 
open  air.  .According  to  Darwin,  the  gauchos  of  the  .\merican 
pam|)as  can  sustain  themselves  for  whole  months  on  the  fat 
meat  of  the  o.ven  they  wat«h  over.  An  Esquimaux  can  devour 
five  to  si.t  pounds  per  day  of  reindeer  or  seal's  flesh.  But  tliis 
alimentation  becomes  unbearable  if  the  meat  is  lean.  This  has 
often  been  acknowle<lged,  especially  in  England.  We  have 
elsewhere  given  an  account  of  experiments  made  on  animals 
with  an  exclusive  flesh  diet  (p.  77)  and  have  shown  that  for  a 
dog  weighing  20  kgs.,  for  example,  the  enormous  allowance  of 
1,5(K)  grms.  j)er  day  of  lean  meat  is  necessarj'  to  keep  it« 
weight  constant,  whereas  400  grms.  of  meat  and  200  grms.  of 
milk,  or  100  grms.  of  meat,  100  grme.  of  milk  and  300  grma.  oi 
bread  suffice  to  obtain  the  same  result. 

it  Ls  the  same  in  the  case  of  man.  In  order  to  find  the  280  grms, 
of  carbon  wliich  are  necessary  for  him  each  day  for  the  repair  of 
his  organs  and  for  the  discharge  of  his  functions,  1,600  grms.  of 
meat  (without  fat)  would  be  essential  for  an  average  man.     This 
quantity  would  introduce  a,s  pure  waste,  four  times  more  nitrogei 
or  albumin  than  'is  used.     These  then  are  unfavourable  conditio 
from  the  two-fold  point  of  view  of  hygiene  and  economy  ;   no  one 
Ijcsides  could  consume  for  any  length  of  time  such  quantities 
meat. 

Mixed  alimentation,  into  which  meat  enters  even  in  a  rathi 
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large  amount,  is  tliat  which  permits  of  givirijr  to  tlie  syst-cm,  in 
the  snialkwt  weight,  the  most  stimulating  and  useful  principles  ; 
and  it  is  tliat  wliieii  .sustains  us  best,  at  least  granting  our  actual 
habits. 

But  we  must  not  conclude  from  this  that  if  this  alimentation 
were  enriched  in  meat  to  t!ie  point  of  becoming  one  exclusively 
of  Hesli,  the  power  of  the  subjects  thus  fed  would  be  increa-sed  by  it: 
although  in  carnivorous  alimentation  the  nitrogenou.s  coefficient 
rises  in  compari.son  with  vegetable  or  mixed  alimentation,  a  meat 
diet  acidifies  the  hlood  and  diminishes  the  oxidation.  It  charges 
the  humours  of  the  .system  with  a  superabundance  of  nitrogenous 
wastes,  uric  acid  in  particular  ;  it  increases  the  urinary  alkaloids  ; 
it  congeats  the  liver;  it  brings  an  obstinate  constipation  and 
causes  dys[>epsia.  gastric  dilhculties  and  enteritis  ;  it  leads  to 
jworiasis,  eczema,  etc.  ;  it  develops  rheumatic,  arthritic,  gouty 
and  nervous  tendencies.  An  alimentation,  not  even  exclusive, 
but  only  too  rich  in  meat,  could  not  be  endured  for  long.  It 
"  priKJuces  arterial  hypertension  and  heart  fatigue,  and  becomes  one 
of  the  most  active  predisjmsiiig  cau.ses  of  arteriosclerosis  {Hu- 
chard).  M.  Hoit.ssaye  has  shown  that  in  tlie  case  of  birds,  a 
carnivorous  diet  prwiuces  sterility,  arrest  of  development  and 
an  excessive  proportion  of  males  (C.  Rnul.  ISMKi). 

Exaggeration  in  meat  diet  i.s  then  not  favourabh"  from  any 
point  of  view.  We  have  already  said  that  it  makes  indivichials 
more  aggre.ssive,  more  headstrong,  and  the  intelligence  Ic.ss  keen. 
Do  not  let  us  sacrifice  to  the  worship  of  meat  !  The  well-to-do 
classes  are  only  too  carnivorous.  Herbert  SjK-nccr  may  writo 
very  carelessly  :  "  There  is  a  marked  contrast  iK-tween  tlie  children 
of  clas.ses  where  the  diet  is  often  nnimalized,  and  those  of  classes 
where  the  diet  con.sist.s  <jf  bread  and  ptitatocs.  From  both  piiints 
of  view,  that  of  physical  and  that  of  intellectual  vivacity,  the 
peasant's  child  is  fur  inferior  to  that  of  the  gentleman."  ' 

From  the  point  of  view  of  physical  health  and  strength  it 
appears  that  it  is  the  contrary  which  is  correct  ;  as  to  the  intel- 
lectual vivacity  of  the  child  of  the  well-to-do  classes,  it  is  merely 
the  result  of  heretlity,  of  the  selection  of  jtrogenitors  anil  especially 
of  education. 

A  diet,  the  exaggeration  of  which  is  the  (U'igin  of  so  many  physi- 
oUigical  and  morbid  di.soitlei-s,  c^^uld  not  Ikv  favourable  to  tlie  good 
development  of  the  family  or  of  the  race, 

■  H.  Spenuor,  Education — InlelUctual,  Phytical  and  Moral,  p.  156. 
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DIET  uiid  rest  often  contribute  as  much  as,  and  more  than, 
inedii'inal  drugs  to  restore  liealtli  to  invalids.  To  lielp 
juitura  mcdiralrix,  to  return  .st^eadily  to  the  normal  state  and  by 
tbe  nuwt  natural  means,  wliilst  avoiding  as  much  as  possible 
hartnful  stimuli,  fatigue,  the  high  temperatures  of  fever  and 
dangerous  ehills  and  repairing  losses  of  the  organism  by  an 
appropriate  diet  ;  not  to  introduce  into  the  sj'stem  sul>stanees 
either  indigestible  or  in  excc&s.  or  useless  medicines  ;  to  give  to 
the  invalid  foods  which  correspond  to  that  triple  indication  of 
raising  the  strengtli,  produchig  the  tniiiiuiuin  of  toxins  and 
making  the  organs  co-operate  in  ridding  tiieniselves  of  those 
which  arise  from  almorniul  action  of  the  functions,  is  certainly 
not  to  abstain  from  intei-fcreiice  and  to  alwndon  the  patient  to 
his  fate.  It  is  to  serve  him  prudcntlj'  and  as  well  as  possible, 
it  is  to  avoid  troubling  unseasonably  the  complex  and  délicate. 
internal  work  whence,  as  a  rule,  results  the  return  to  health. 

What  can  one  do  best  in  the  greater  number  of  these  sever®' 
nialiulics.    erujitive    fevers,    typhoid,    pneumonia,    etc.  :     where' 
wc  have  no  sjwcific  medical  treatment  at  our  disposal  and  Ix-tter 
still,  in  many  chronic  illnesses,  wliere  the  noxious  habit  of  aa 
abnormal  alinjentation,  be  it  persfmal.  of  the  family  or  of  thi 
race,  often  constitutes  the  most  direct  cause  of  the  re^ultanl 
damage,  personal  or  hereditarj',  from  which  the  patient  suffei 
and  the  effects  which  it  is  necessary  to  nn'tigate  or  banish  ? 

It  has  Ix'cn  justly  said  :  "  There  is  no  regimen  for  such  and 
auch  (in  illness  that  is  independent  of  the  noil  in  which  the  illness  is 
devi'lojwjl."  It  Is  certain  that  tuberculosis,  syphilis,  anaemia, 
scurvy,  diabetes,  heart  diseases  and  the  greater  numl)er  of  febrilo 
affections  may  develop  in  subjects  of  retarded  or  accelerated ^J 
nutrition,  of  sanguine  or  lymphatic  temperament,  and  althougb^l 
wo  are  obliged  by  the  didactic  exposition  of  our  subjet^t  to^^ 
separate  diseases  into  distinct  groujjs  more  or  less  natural,  it 
is  very  evident  that  when  it  is  a  case  of  applying  dietetic  rules 
to  them,  one  should  in  every  case  take  into  account  at  once  g 
the  disease  itself  and  the  nature  of  the  soil  or  lemjteratnenl  ia^H 
which  it  develops,  without  forgetting  the  idiosjaicraaica  which  eirs^^ 
often  80  distinct.  It  is  thus  that  one  has  regard  to  the  individualité 
even  of  the  invalid  and  may  hope  to  act  usefully  and  practically. 
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This  is  a  very  general  observation  wliicli  ijliouid  bf  taken  into 
account  quit*  as  much  wlicn  it  is  a  question  of  feeding  invalids 
as  wlien  it  is  a  (juestion  of  adniinistsring  drugs  to  them.  It 
applies  in  every  csise. 

From  a  clinical  point  of  view,  and  also  from  that  of  the  suit- 
ableness of  the  alimentary  diet,  it  is  necessary  to  sej)arate 
maladies  into  chronic,  which  are  most  often  afebrile,  and  into 
aciUe  or  febrile.  These  last  allow  of  a  rather  restricted  diet,  of 
wtiieii  more  or  less  complete  abstinence  from  food  and  the  use 
of  aqueous  drinks  form  the  principal  and  common  part.  In 
chronic  illnesses,  on  the  contrary,  the  diet  slioidd  differ  with 
almost  each  of  tliem,  and  its  composition,  even  its  sjjecial  details, 
are  often  essential.  It  is  then  by  alimentation  during  tlie  course 
of  chronic  illnesses  that  we  shall  commence  this  statement. 

Hut  two  other  general  remarks  should  find  their  place  here  : — 

(n)  The  alimentation  of  the  invalid  ought  to  he  particularly 
attended  to,  his  foods  of  good  quality,  plea-sant  to  the  smell  and 
taste,  prepared  with  condiments  which  arc  allowetl  and  some- 
times indisi)en.sable.  The  variety  of  aliments,  like  their  quality 
and  their  good  preparation,  is,  as  we  have  seen,  one  of  the  con- 
ditions of  their  go<jd  digestion  and  of  their  a.ssiinilation.  Already 
difficult  to  make  acceptable  to  invalids  who  have  little  or  no 
ap])etito  their  feeding  would  beeome  impo-ssible  or  precarious 
without  this  eare. 

(/))  In  a  general  way  in  the  fettling  of  invalids,  Is  it  best  to  be 
guided  by  their  apjjetite  ?  DecidetUy  it  is  well  in  their  case  to 
have  regard  to  this  feeling  of  hunger,  wliich  is  usually  a  gwxl 
sign,  but  it  is  ne<'essary  also  to  take  into  account  the  artificial 
stimuli  which  have  often  CRiatcd  or  modified  this  nec^l.  An 
obese  jierson  who  consumes  succulent  and  fatty  fo'ids,  gouty 
and  arthritic  fKjrsons  who  eat  more  than  they  burn  up  and 
eliminate,  arteriosclerotic  people  who  feed  according  to  the  apjM."- 
tito  and  drink  generous  wines,  may  I»  compared  to  alcoh<ilie,s 
and  to  morphia  maniacs,  who  suffer  an  artilicial  need  of  alcohol 
and  morphia.  Often  born  with  vicious  habits,  the  invalid's 
appetite  should  be  controlled  by  studying  the  functions  and 
particularly,  in  the  case  of  chronic  iiivaliils,  by  that  of  their 
losses  in  nitrogen  and  carbon  according  to  methods  which  will 
Ikj  e.\plaiiuHl  later.  Generally,  as  has  been  seen,  the  man  at 
rest  consumes  32  to  38  calories  i)er  kilogramme  |»er  day  ;  but  24 
to  2t5  (that  is  1,(550  calories  on  an  average  |)er  twenty-four 
hours)  are  almost  sufficient  for  an  average  invalid  in  bed.  It  is 
possible  to  make  the  average  calculation  of  their  diet  conform 
to  these  figures. 

DUBT  IN   CHBONIC   ItXJ<ESS£8. 

From  the  point  of  view  of    their   pathogenic  relations  and 
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correlatively  of  the  diet  which  suits  them  best,  we  will  study 

alimentation  in  the  course  of  chronic  illnesses,  in  the  foUowiugj 

order  : —  I 

(a)  Obesity,    artliritis,    gravel,    j^oat,    arteriosclerosis.  I 

{h)  Dyspepsia,  gastralgia,  hypeiH-hlorhydria,  liypoehtorliydria,! 

dilatation  ami  atony  of  the  wtoniach,  enteritis,  dysentery.  1 

(c)  Congest  il  111  of  the  liver,  cirrhosis,  diseases  of  the  pancr^»J 

diabetes,  a/.oturiu.  phosphaturia.  ^^M 

{(l)  Nephritis,  afleetions  of  the  urinary  passages.  ^^| 

(f)  Plethora,  haemorrhages,   hiemophylia.  fl 

{/)  Anaemia,  chlor«.sis.  allectionsof  the  heart  and  lungs  ;  dropsy .1 

{(/)  Cachexias,   skin  disease'.s,  cancer,   liekets,   osteo-nialaeia.   J 

(A)  Overwork,  neurasthenia,  madness.  J 

Acid  Dyscrasias.  I 

Diseases  thruugh  relardalion  of  the  nutrition,  to  use  Ch.  Bou- 1 
ehard's  expression,  are  generally  of  direet  or  indirect  alimentary  I 
origin.'  I 

They  have  as  a  common  characteristic  a  tendency  to  acidity  | 
of  the  humours  and  to  the  production  of  acid  compounds  (car-  ] 
bonic,  uric,  oxalic,  etc.).     They  ap|)ear  under  the  most  divei-se  I 
forms  according  to  the  organs  and  tissues  where  the  inequality 
of  the  organic  imports  and  exports  is  slowly,  but  without  dis- 
continuity,   jiroduccd.    Our    foods,    wc    know,     are    sj)ecitically 
assimilated  and  dissiitiilated   in    each    kind  of  organ  and  cell 
and  the  acid  dysn'asia  may  attack  the  connective  or  adi]XH>e. 
tissues,  the  aponeunjses,  mucous  membranes,  the  different  glands, 
etc.,  and  thus  take  the  most  varied  forms. 

If  there  is  a  general  cause  which  ajiart  fnun  specific  individual 
or  hereditary  causes,  tends  to  retard  nutrition,  it  is  certainly  the 
vviiut  of  sufficient  physical  exercise.  In  tlie  case  of  many  men, 
bi'aiir  ui'  scilentary  work  constitutes  the  only  exerci.se  properly 
so  called.  The  writer,  scholar,  artist,  independent  person,  the 
indoor  workman,  etc..  loses,  so  to  speak,  little  or  nothing  in 
muscular  force.  The  human  machine  tends  more  and  more  to  I 
Ix?  replaced  by  the  steam  or  electrical  machine,  and  in  many 
respects  man  only  acts  as  the  director  of  the  work  which  he 
sujiervises.  His  intelligence  acts  more  than  his  muscles, 
ï'ormerly  distances  were  traversed  by  walking  or  riding  ;  to-day 
means  of  transport  of  every  kind  take  us  from  one  jilace  t<» 
another  without  our  legs  performing  their  functions,  without  our 
having  to  make  an  in.spiration  or  having  a  lieart  throb  the  more. 
It  is  only  in  the  fields  that  the  peasant  takes  his  exercise  ;  further, 
agricultural  machines  are  spreading  so  quickly  that  the  work 

'  Theao  pathological  states  ore  wiiuetimeë  teriuc<l  di8oas(«  lhrrju|;h 
over-feeding  ;  we  shall  aee  &  prupoa  of  olx<aity  or  tuliiritiaiu  that  it  is  not 
»iway»  ao. 
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both  of  labourer  and  farmer  i»  becoming  far  less  arduous  and 
much  niitre  jinKliiutive.  A|»parcnt  well  being  inereasen  from 
this,  fiioil  ill  its  turn  bec^oiiie^s  rit-lier,  more  abundant,  tnore 
tk'filiy.  wliilst,  on  the  other  fiiuid,  exercise  and  with  it  the  organic 
oxidatioas  and  di.ssiniilaLions  diminish.  Wlu>nce  a  douille 
convergent  eurrent  devehijving  and  generalizing  tlie  maliMlies 
essentially  alimentary  of  whieh  we  sliall  speak  now. 

Obesity. 

OI>esity  is.  as  it  were,  one  of  the  forms  of  arthritis  :  gout, 
mi'griniotiH  and  dyspojilic  slates  Ix'long  to  tlie  same  order. 

lîut  from  the  staiid|ioiiit  of  regimens  it  is  necessary  to  dis- 
tinguish between  these  dilTei-eiit  f<jrms  of  retardation  of  nutrition. 

Fat  Ls  the  only  jiriiieiple  <jf  the  organism  which  is  able  tei 
undergo  enormous  variations  in  onr  tissues.  It  oscillates  in 
man  Ix'twecn  .'i  and  24  per  cent,  of  the  weight  of  the  body.  It 
is  round  the  heart  ami  kidneys,  in  the  abdominal  cavity,  and 
especially  in  the  subeiitatieous  tissue  that  it  accumulates.  It 
also  infiltrates  the  cells  of  different  organs,  of  the  liver  and  the 
mu.seles.  for  examjile,  nnder  the  form  of  granulatifuis  often  nitro- 
genous. Persons  whom  fat  attacks  abnormally  become  ola-se. 
We  have  given  (p.  U78  8<jq.)  the  characteristics  wliieh  permit  of 
detining  obesity.  In  an  adult  from  2l(  to  'Mi  years  of  age,  the 
height  iieing  nieasuri'd  in  centimetres,  if  we  subtract  from  it 
the  nuntber  10,5  the  result  will  be  in  kilograninie-s  the  weight 
lie  should  nornittlly  have.  A  subject  of  170  centimetres  in 
height  will  then  weigh  65  kgs.  OI>esity  commences  from  the 
time  that  this  weight  e.xeeetls  the  normal  numl)er  by  more 
than  one-tenth  (if  it  reaches  72  to  73  kgs.  in  this  ease). 

Fat  Ls  j)i'otluced  in  the  system  by  the  stt)ring  up  of  alimentary 
fats,  but  especially  by  the  fatty  fermentation  of  starchy  sub- 
stances and  sugars.  A  very  sniall  proportion  in  a  healthy 
condition  originates  from  the  albuminoid  bodie«  (E.  Voit; 
Subbotin). 

Is  it  Kuflficient  to  eat  moderately  in  order  to  see  obesity 
disap[)ear  ? 

It  has  been  recognized  that  many  obese  subjects  eat  little  ; 
they  are  obese  by  constitution,  sometimes  by  heredity.  It 
appears  that  among  them  the  oxidations,  and  in  general  the 
acts  of  dissimilation,  remain  iiisuflScient,  perhaps  by  lack  of 
activity  or  (piantity  on  the  part  of  the  oxidizing  ferments.  It  is 
known  to-day  that  one  of  these  ferment-s,  and  one  of  the  most 
active,  is  poured  into  the  bloml  by  the  thyroid  gland  ;  an()ther 
by  the  testicle  and  ovary  ;    another  by  the  white  corpuscles. 

The  want  of  sufficient  exercise  joined  to  an  exaggerated 
alimentation  may  also  cau.se  obesity,  A  liking  for  fat  foods, 
starchy  or  sweetened,  suffices  to  produce  it  sometimes  temporarily. 

421 


DIET  AND  DIETETICS 


The  following  table,  horrowed  from  J.  Hirclifold,  shows  that 
with  ft  free  aliiiieiitiitioii  in  (lie  leLsiirod  class,  wlicic  there  are 
more  obese  Ruiijectn  than  in  the  working  class,  and  among 
the  obese  tlieniselves,  the  eonaumption  of  fat  or  of  starchy 
matters  <loes  not  often  ex(;eed  or  does  not  reach  that  of  persons 
who  are  not  olx'se  : — 

QuANTmES  or  Auuektary  PBDiotPCB  Rbceivkd  Feb  Dav. 


Total  o( 

Albumlo. 

rate. 

Cubo- 

hydnloi. 

Ternary 
Coin- 

gmiB. 

piitiO(U. 

grma. 

gmiB. 

gnns. 

1.   Workman  (not  oboso)    .... 

98 

69 

490 

559 

•2.   Doftnr              „         70  kg».      . 

112 

92 

340 

432 

H.    Pniir  woinaii,  54  kgA 

07 

01 

344 

405 

4.   Woll-to-(lo  womiin,  (ill  U.f(H. 

MI 

74 

220 

274 

Ù.  Ohesn  iiinii  wcigliiiig  ill  kgs.     . 

124 

112 

320 

342 

(1.  Otiose  woninn  woigliing  97  kg». 

88 

82 

260 

333 

Aceorfling  to  these  fi<jures  we  see  fin  nlwse  woman  (fi).  weigh- 
ing 97  hf;s.,  who  only  ffikes  per  day  332  grnis.  of  fats  and 
stiurhy  iiiatters.  while  the  non-obi'se  (3)  only  weighing;  .'>4  kgs. 
c;onsuines  4t)ô  f;nn8.  The  obese  man  (5),  weighing  91  kgs. 
consumes  432  gnus,  jwr  day  of  ternary  fo<Kls,  like  the  non- 
oliese  doctor,  weighing  70  kgs.  whase  food  contains  almost  tiif» 
same  (piiintity  of  protcid  j»rinciplea.  The  non-ol>ese  workman  (  I  ) 
is  the  one  who  consumes  most  ternary  inatteiN,  hut  he  makes 
tlu^tn  disappear,  i).\idi/.ing  Ihem  raj>iilly  by  meaiisof  the  mechan- 
icftl  work  to  wliich  he  gives  liiinself  up. 

A  sedentary  life,  the  al)us(="  of  fat  or  start^hy  aliments,  the  | 
u.se  of  beverages  too  aleoholic  or  too  abundant,  tlie  activity  or  | 
destruction  of  tlie  genital  organs,  elevation  of  temijcrature  of  tho 
surroundings  lived  in.  finally  and  especially  a  personal  pi-edi.s- 
position  to  futty  degeneration  of  most  of  the  cells — a  predJH- 
position  often  hereditary  and  akin  to  arthritis — arethe  principal 
causes  of  obesity. 

The  real  ohe.se  ajypear  to  be  those  who,  for  a  normal  or  super- 
nitrma!    alimentary   conHun>ptifin,    burn    or  consume   their   fat.s  ' 
and   nitrogenous   matters  less  than   normal   individuals.     Hei 
are  some  figures  given  by  A.  Robin  for  children'  : — 


Per  kllugraminfl   of  wciyht  {ht  2i  lioiir^. 


Nannal. 


OtaM. 


Quantity  of  iirinp 2K  cc 

Totiil  iirinury  pxlriic't 1-37  grms. 

Totiil  nitrogen 0-32     „ 

I'rf.i  0.261  „ 

PhoBphoric  nriii 0«067  » 

Mt 0-310  ,. 


10  PC. 
•'•(i22  prtUH. 
tt\M     .. 
0-270     .. 
0-0-22     .. 
0-130     „ 


1  Bulletin  de  thirapcutique,  Paris  1807. 
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Oltese  subjects,  often  lufgrimous,  ana*mie  fioni  infancy, 
and  sometimes  asthmatic, are  generally  lymphatic  and  phlegmatic; 
tliey  suffer  from  anorexia,  their  digestions  are  troublesome  ; 
they  complain  of  muscular  and  cardiac  weaknean,  of  nervous 
t roubles,  etc.  Many  eat  moderately  but  all  their  foods  turn  to 
fat.  Nitrogenous  dlnsimilatioti  may  sometimes  !«■■  exaggerated 
in  tiiem.  They  cannot  remain  long  without  food,  albuminoid 
and  fat  fixwls  are  esjwcially  sought  after. 

Tlicre  are  otiier  obese  jn-ople,  whom  we  might  rail  false  obese 
or  voluntary  i>bi\se.  witli  wiiom  the  i)]eas«res  of  tlio  table,  excess 
of  f(MKls  and  *hini<s  nssociatcd  with  a  lack  of  exercise  and  with 
sleep  excessively  prohtngetl.  make  the  n'ceipts  exceed  expenditure, 
the  ternary  nuilters  accumulating  in  all  tissues.' 

We  see  Ihat  if.  in  tlie  two  civscs,  it  is  necessary  to  excite  the 
oxitlations  and  u.se  up  tlie  iT-scrves  of  fats  by  means  of  sufficient 
cxtTci.se,  it  i.s  in  (lie  second  esjH'ciaJly  that  it  is  necessary  to 
diminisli  the  fmids,  jiarticuliirly  Iho.sc  wliich  introduce  fatty 
princijiies  or  tho.sc  whicii  arc  changed  into  fats  in  the  system, 
namely  saccharine  and  stardiy  matters.  It  is  neces.sary  to 
rejijace  them  by  a  little  addition  of  meat.  Hence  the  cure 
known  by  the  name  of  Banting  or  rather  of  Harvey.  That  of 
ICIistciii  consists  of  almost  entirely  suppressing  the  carbo-hydrate 
foods  (8<i  In  HH)  grms.  of  bread  at  the  most  ])er  day)  and  thus 
reducing  (o  a  minimum  the  nitrogenous  foiKls,  wliilc.  Jiowever. 
acting  ])rogTC.'<sivcly,  aiul  es|)ecial!y  aUowing  fats,  butter  in 
particular,  with  (he  object  of  weakening  (he  ap]>etite.  This  u» 
a  diet  accepted  witli  difticulty  by  invalids,  it  makes  them  ana'mic 
and  often  [trovokcs  dysj>ej)sia. 

Mitre  cflicient  and  more  rational  is  the  prat-tice  of  A.  Robin, 
founded  on  tlie  observations  of  Voit  and  eHi>ecially  of  J.  Ranke.' 
TJieir  ex(>t>rimeiits  have  proved  that  if  in  ordinary  alimentation, 
asmui'h  as  possible  c)f  the  ternary  compounds  are  suppressed,  not 
only  the  fats  accumulated  in  the  system  would  disappear  rapidly, 
hut  the  assimihition  of  tlie  nitrogenous  matters  its<'lf  diminishes 
rapidly.  M.  A.  Robin  then  leaves  these  invalids  to  feed  them- 
selves almost  to  tJu!  extent  which  suits  them,  and  four  times  a 
day,  with  eggs,  fish,  lean  meat  (this  taken  cold  except  at  the 
evening  meal).  But  he  is  careful  to  reduce  bread  to  a  minimum 
and  all  the  starchy  fo<xls  and  to  suppress  almost  entirely  the 
fatty  bodies.  He  rejilac'es  them  by  salads,  cress,  herbaceous 
vegetables  cookeil  in  salt  water,  and  sea-soned  only  with  15  to 
20  grma.  of  fresh  butter.     Some  raw  fruits  complete  these  meals. 

'  Ebatvin  (Dit  FetUribigkrit,  Witwhadon  1883),  uUowg  fats,  aiid  ttieir 
pxagKcriition  ev«n,huping  tluu  to  diininmh  tho  np[H'tit«  of  these  invalids 
and  because  he  says  tliu  iinitnul  lUiii  \'cp-tulilo  faiJi  are  not  thus»  «liich 
nm  deposittnJ  in  our  organs.      Hut  these  ar<<  very  de)>atiil>le  reasons. 

»  Arch.  /.  Anat.  u.  Phy*.  l8l!J,f  1^34.'». 
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Drink,  cue  or  two  glasses  of  water  slightly  coloured  red  or  better 
weak  tea  without  augar.  To  tliis  diet  M.  A.  Robin  adds  moderate 
exercise,  under  the  form  of  walkiug  for  tliirty  or  forty  minutes 
after  each  meal. 

This  is  a  very  rational  treatment  foi-  obesity  ;  it  corresponds 
well  with  the  two  principal  desiderata,  sfitisfying  the  appetite 
and  preventing  the  formation  of  reserves  of  fat.  The  need  of 
food  is  indeed  satisfied  by  the  two  meals  of  meat  taken 
a.s  wished  twice  a  day  and  by  the  two  little  inter(\alary  meals 
whicli  cheat  and  amuse  the  st^tmach.  If  hunger  is  aroused,  one 
can,  two  hours  before  the  evening  nienl,  take  a  cup  of  tea  without 
sugar,  which  is  at  the  same  time  a  heart  tonic,  and  I  should  see 
no  disadvantage  in  replacing  it  by  a  little  Ught  cold  broth.  But 
with  lliis  diet  the  appetite  is  sensibly  lessened  by  the  absence  of 
a  variety  of  dishes,  tlie  suppression  of  every  condiment  (except 
salt),  arotuatic  bodies,  coffee,  alcohol,  etc.,  and  the  rejietition  of 
the  little  nieals  which  occupy  the  stomach. 

Ijet  us  calculate  by  an  example,  what  a  diet  thus  arranged 
(or  one  or  other  of  its  variations)  brings  each  day  to  the  obeee  : — 


AUmrau. 

AltminliL 

rata. 

Cutw- 
hy(lnit4-s. 

gmw. 

grniH. 

1 

Morning,  8  oVluck 

•  ^RK  ' 

T-.l 

3(i 

— 

l,")  ^iiifl.  of  liroail 

1-2 

01 2 

7a 

20  gruiB.  of  nieiit  or  hnm 

4-2 

0-5 

o-os 

„        lOtiVluck 

'•ifRRS 

15-0 

7-2 

— 

Ô  grnifl.  of  hvMn\ 

0-4 

0.04 

25 

150  cc.   of   wiitcr   mixed 

— 

— 

10* 

witli   )  of  ml  wine 

„        12  o'clock 

20<^2.'>n    p-nifl.    of  lean 
mont 

48 

5-5 

0-92 

S.'i  i^rnw.  of  liroiul    . 

a 

(I-.10 

180 

\TM  grins,  of  vc^tnhlo» 

3 

1-20 

7-0 

150  cc.  of  water  mixml 

with  )  of  red  winn 





10» 

Ev«ning,4  o'cliH-k. 

To»  without  niiKiir 

— 

— 

— 

„         7  o'clijck. 

2.'>0  grnm.  of  niont  . 

53 

0-2 

1-10 

w 

35  grins,  of  hreitd  . 

3 

030 

ISO 

l.TO  i^rins.  of  VPi{ftiil)l(>» 

3 

1-20 

70 

20  grnis.  of  butUtr 

— 

18 
4416 

0-00 

141-3 

8220 

Such  a  regimen  only  corresponds  to  1,290  Calories  per  day; 
and  as  it  is  establishisl  that  in  the  case  of  the  average  a^lult  in 
a  state  of  relative  repose,  2,100  to  2,200  Calories  at  least 


are 


>   In  tliiH  rcKimen  wo  eonsiilcr  it  prudent  to  roplao«<  i'krb  by  pheoa»  or 
milk,  ika  wvaliali  point  out  ftirthoron. 

'  Couutvd  us  Hugur  corrt-sponding  to  tlifi  nlrohol, 
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neœesarily  lost  by  perspiration  at  the  surface  of  the  skin  and 
by  tlircft  I'lKtlint;  of  the  body.  itfulluWK  that  witli  thin  diet,  800 
to  9(H)  Ciilorics  trill  fuivf  to  be  fompulgurdy  borrowed  by  tlit  obese, 
from  the  eombu.HtiMi  of  stored  up  fats,  wlience  as  a  consequence 
Ihclr  rapid  ami  forcfd  disappcnrance. 

Physiohïgifal  exporiniPiit'ition  as  well  as  clinical  observations 
f'oiilirtn  these  theoretical  couelusions,  Dap[>er,'  cxperimcnlinfi; 
on  liiinself,  deinonstrnt«l  tliat  with  a  daily  ration  of  127  f!;rins. 
of  jillminiii,  3()  ;;nns.  of  rarbu-hydrate  matters  and  (JO  gnus,  of 
fats  (a  diet  rorre.spondin^  to  1.350  ("alories),  he  lo.'<t  2-7  kgs. 
ill  eit;ht  days  (at  the  befrinniiifiC  lie  weitrhed  \Y\  kgs)  while  fixing 
per  day  on  an  average  5-17  grms.  of  albumin. 

For  an  allowance  of  15.1  to  187  gnns.  of  albumin  with  a  little 
more  fat  and  a  little  less  of  earbn-liydrates,  the  result  Wiii*  Tiearly 
the  same.  (Jne  may  then  obtain  in  the  ease  of  the  obese  an 
emaciation  in  fat,  without  there  being  at  the  same  time  Iikss  of 
pr<i1ei(l   materials. 

Efforts  inive  been  made  in  the  treatment  of  obesity  to  largely 
reduce  driiik.s  (l)jincel  ;  Oertel  ;  Siliweninger  ;  Hael/.).  These 
aiitluirsdo  not  give  any  convincing  rea.son  for  it,altbongb  Oertel 
luus  aflirnied  that  deprivation  of  watiM-  makes  tlie  fats  disappear. 
But  the  puffiness  oî  certain  of  thesi'  invalids  is  not  due  to  an 
incri-a.se  of  wat<T  in  the  ti.ssues.  The  cellular  isotony  regulates 
the  water  retained  in  the  .system  and  this  dm-s  not  j^ensibly 
inci-eîuse  or  diminish  when  more  or  less  is  taken.  The  works 
of  Hiscboff,  Voit  and  Scbniiedelierg  have  besides  establishe<l 
that  water  e.xcites  o.xidations,  prtibahly  by  causing  the  oxidases 
to  circulate  by  extrjiccllular  osmosis.  On  the  other  hand 
wa(.er  is  neces,sary  to  carry  off  the  waste  materials  and  to  ensure 
ft  regular  dissimilation  which  is  rather  feeble  in  the  ca.se  of  thes 
invalids  who  are  often  arthritic,  gravellous  ()r  gouty.  Weak 
tea  may  agree  witli  them  and  (J.  See  allowed  them  even  coffee. 
Alkaline  waters,  csjiei-ially.  ajipear  to  give  good  effects,  the  blood 
of  the  obese  iK'ing  in   most   cases  insufficiently  alkalini/.ed. 

I  only  see  then  in  favour  of  (he  suppression  of  litjuids,  praised 
by  some  (îerman  dwtors.  remarks  made  un  great  beer  drinkers 
and  .some  observations  made  on  the  Japanese  by  Pioelz.  But 
we  know  that  beer  fattens  not  by  its  water,  hut  by  it«  extract, 
its  dcxtrias  and  its  alcohol  ;  as  regards  the  manner  of  feeding 
of  the  Japanese,  it  ditïers  too  much  from  ours  for  us  to  draw 
any  certain  conclusions  from  it. 

The  meat  allowed  to  the  olx«se  may  be  raw,  roast,  boiled, 
salt«l,  but  always  with  as  little  fat  ivs  possible.  I.iean  fish, 
haddock,  sole,  ])ike,  gurnet,  cod,  etc.,  suit  them  well.  Skimmed 
milk  cheeses  may  replace  a  part  of  the  meat.     Eggs  ought  to 

'  ZtitAch.  /.  klin.  Med.,  I.  XXIII.  p.  115. 
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be  given  only  in  nnxlemtion  hy  roaHon  of  the  fats  of  the  yolk. 
They  are  not  l>esi()es  good  for  artliritics  ;  genuine  ol>esity  iM-ing 
a  form  of  arthritis  it  would  be  bett^jr  to  omit  eggs  from  the 
diet.  An  egg  can  be  reiilaced  by  30  grms.  of  cooked  cheese 
(Gruyère,  lïuteh,  etc.)  or  by  250  grms.  of  green  vegetables.  Seed 
vegetables,  liarieot-s.  jh'iis,  bcan.s,  ete.,  oiigiil  to  l>e  espeeially 
avoided  on  anount  of  flii-ii'  richnes.s  in  starche-s,  fats  and 
nucleiiLS. 

I  find  excessive  tlie  absolute  exclusion  fif  milk  from  the  diet 
of  the  oliese  bei^aii.se  of  its  butter.  Skimmed  milk  only  euntaiii» 
1-2  to  1-5  per  eeiit.  i>f  fatty  mftttt^rs.  It  hîis  tlie  great  advantage 
of  being  diuretic  and  it  may  be  very  usefully  suhxtitutwl  for  a 
part  of  the  water  and  of  the  wine.  Half  litre  of  skimmed 
milk,  in.stead  of  lire  r>(M>  grm.s.  of  waf^'r  reddened,  would  re]ilaco 
in  the  preceding  regimen  20  grms.  of  sweetened  matters  (or  the 
corresjioiiding  alcohol)  by  about  fi  grms.  of  fatty  matU^rs  and 
IK  grins,  of  sugar  and  would  only  increa.se  the  Calories  of  the 
diet  by  42  units  or  .'Î  per  cent.  This  small  ipiantity  of  milk, 
at  the  same  time  that  it  excites  diuresis,  alkiws  without  sensible 
neûiivenieiice  of  the  introduetitui  into  tlie  regimen  of  the  olx-se 
of  a  little  more  variety. 

Finally  the  cure  of  obesity  may  be  helped  by  moderate  exercise. 
walking,  warui  drinks  and  light  purgatives.'  The  Marienbad 
ti-eatment  is  thus  realiyed.  Hut,  it  is  necessary  to  remark  that 
exerci.se  increases  the  a])petitc  ;  that  if  it  is  jirolongtHl.  it  tires 
the  heart,  already  weakened  by  adi]io.se  inliltration.  and  that  it 
is  o[dy  slowly  ami  progressively,  esfXMially  in  the  case  of  Iym])balie 
obese  persons,  that  we  must  try  to  rid  the.se  invalitis  of  their  fat  ; 
we  must  not  demand  from  them  either  fatiguing  exercises  or 
exaggerated  abstinence,  or  rcjK-atod  purgations  whieli  may 
increase  the  nervous  di.sortleis,  weakness  or  dilatation  of  thio 
heart. 

Warm  and  lengthy  baths  at  37' to  38°  bring  al)out,  it  is  true. 
perspiration  and  diuiinish  the  appetite,  but  their  effects,  in  the 
i'MTC  of  obesity,  are  very  inconstant. 

The  study  of  the  therapeutic  action  of  thyroidine.  which 
strongly  accelerates  oxidations,  as  wo  know,  and  produces  a 
rapid  emaciation,  does  not  come  within  our  province.  It  is  a 
medicine  and  not  a  diet.  I  would  .say,  nevertheless,  that  this 
practice  .seems  to  me  ill-timed  especially  Ix-cause  it  often  pro- 
duces cardiac  troubles  in  patients  whose  heart  is  fat  and  already 
weakened  :  because  we  have  seen  these  troubles  prolonged  even 
after  the  treatment  has  ceased  ;  also  liecause  a  glycosuria,  ten>- 
porary  or  not,  may  be  the  consequence  of  this  very  active  treut- 


>  Tlio  grapo  euro  oonaisting  of  onting  from  2  lo  6  kgs.  of  Uiiw  i 
ppr  diiy  nrtg  n»  n  laxntivc.     But  it«  i>(Trvct«  nre  infotistanl  mid  doubtful. 
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ment  ;  because  finally  for  its  uncertain  action,  the  more  sure 
and  lofis  danj^'erous  (iiftftic  irieaiis  may  he  Niihntiliih"(l  which  we 
liiive  noted  and  discuHsed  earlier. 

A  good  treatment  of  obesity  ought  to  diminish  the  weight  of 
the  bo<ly,  the  first  week,  by  2  kgs.  of  vviiich  SCMl  gnus,  to 
1.2(K)  grniM.  are  lo.'<t  at  the  expense  of  the  fata  (ind  WHI  to  2(MJ 
grins,  by  the  niu.scies,  according  as  the  patient  is  more  or  h'ss 
fat.  The  loss  of  weight  falls  afterwards  to  ItX)  or  15()  gnna. 
l>er  day.  about  a  quarter  of  which  ctirresponds  to  the  diminution 
of  weight  of  (lesh  itself. 


AllTHIllTI.S,    floUT.    UrIO   and    OxALIC    CiUAVKL. 

These  maladies  are  eharacterizcd  by  the  accumnlation  in  the 
eut-aneous  tissue,  articulations  and  humours  and  in  the  ttifferent 
organs,  of  urates  or  of  oxalate.-*,  the  flejiosit  of  whidi  jiriKluees 
jiitinfid  .sensations,  dirct't  or  reflex. 

Xo  more  than  for  the  obe.se  can  it  Ite  stated  as  an  atisolute 
rule  that  arthritics,  jH*rs(ms  atllicled  with  gravel  and  gout 
always  eat  too  luiicli  ;  but  it  is  eertain  that  the  greatei'  nuiulter 
eat  beyond  the  limit  of  strict  necessity  and  esjK'cinlly  lieyond 
tlie  power  which  they  have  of  destroying  and  burning  the  excess 
<»f  the  f<MKLs  which  they  receive. 

Organic  hyperacidity  being  the  rule  in  the  case  of  artlirilics, 
the  neressity  of  alkaliiies  and  particularly  of  the  foods  whicli 
alkalinize  the  hlmid  is  understood.  Hence  the  restih-tion  of  all 
acid  dLshes,  exclusive  of  vinegar,  lemons  and  rij)e  fruits.  Hut 
in  tlie  ease  of  gouty  peojile  the  excess  of  uric  acid  in  the  urine 
is  far  from  being  the  rule.  Only  a  trace  of  it  is  foutid  in  the  blood 
outside  of  the  attacLs.  On  the  other  hand,  in  the  c(uning  on 
of  gout,  this  acid  may  rise,  according  to  GarrtKl,  to  t)-17  grm.  and 
more  per  litre  of  blood.  An  interesting  fact  is  that  at  this 
moment  this  acid  diminishes  in  the  urine  until  the  end  of  llie 
paroxysm,  t+>   be   then   nbimdantty  secreted   by   the   kidneys. 

In  his  lessons  on  Nulrilion  rcUiniante.  M.Ch.  Bouchard  advi.ses 
jx'rsons  threatened  with  gout  warm  hatli.s,  cohl  lotions  with 
energetic  friction,  exercise.  gymna.stics,  mtKleratirm  in  the  use  of 
nu'at,  and  the  daily  addition  to  (lie  diet  of  herbaceous  foods 
which  temjM'r  the  acidity  arising  fmm  the  meat  and  ensure  better 
assimilation  of  the  prott-id  substances.  CJarrod  had  already 
observed  that  vegetable  alimentation  substitutes  hippurie  and 
benzoic  acids  for  uric  acid.  We  do  not  yet  know  in  the  ca,se  of 
a  guuty  subject  if  this  last  acid  is  alwaj's  produced  more  abun- 
dantly or  if  it  is  only  deposited  with  more  facility  for  an 
unknown  reason  whieh  hinders  its  solubility.  In  these  invalids, 
the  blood  docs  not  ajjjienr  to  he  perceptibly  more  a<'id  Iban  in 
the  normal  state. 
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For  the  gouty,  neither  generous  wines,  beer,  li(|iieur8,  coffee, 
chocolate  nor  spices  are  allowed.  Not  too  much  Ijread,  little 
meat,  anil  a  great  deal  of  green  vegetahlfts,  few  fatty  bodies 
which  the  subject  ill  consumes  and  which  imjiede  nitrogenous 
dissiniilatiou.  No  highly  seasoned  dishes,  or  footls  which  pro- 
duce uric  acid  in  abundance  or  which  determine  its  formation 
by  checking  oxidatioa-;.  Garrod,  however,  allows  these  invalids 
to  drink  cider  provided  it  Ls  not  too  acid.  A  plentiful  supply  of 
aqueous  drinks  (Contre.xeville,  Vittel,  Eviau,  Wilbad  water») 
hot  rather  than  cold,  mixed  with  a  very  little  light  wine  ; 
alkaline  watei-s  taken  in  moderation  or  diluted  .solutions  of 
hic-uibonate  of  potassium  to  (he  extent  of  4  grms.  per  litre 
or  citrate  of  lithium  (50  to  70  ccntigrms.  per  twenty-four 
hours). 

It  is  especially  important  in  tlie  case  of  persons  predLspo.'ied 
to  gout  to  avt)id  a  sedentary  life  in  too  hot  surroundings. 

Ch.  Boucliaitl  has  excellently  summed  up  the  principal  causes 
of  arthritis  and  gout.  "  The  uric  acid  increases  by  good  faro, 
by  too  copious  meals,  by  the  ahu.se  of  nitrogenous  foods,  by  acitl 
dys]icj)sia.  hy  drinks  to((  insurticient.  gaseous,  acid  and  sweetened. 
by  champagne  and  cider,  hy  in.-^ufliricnt  or  exaggerated  muscular 
exercise,  by  insuftii-icnt  cutaneous  activity,  by  cold,  by  a  sedentary 
life,  by  habitual  residence  in  cfiniini-d  air,  by  nervous  atony,  hy 
sadness,  by  byivocboiidria." 

lj<'tus  give  liere  a  few  precise  directions  on  the  different  foodit 
allowed  or  forbidden  to  these  inv^alids. 

Tho.-ie  which  furnish  the  maximum  of  uric  acids  are  meats  and 
especially  thi>se  of  very  yount;  animals  (veal,  pigeon,  chicken) 
and  the  gelatinous  parts  (head,  feet,  skin).  Smoked  meats, 
dishe-s  very  rich  in  nucleins  (sweetbread,  brains,  eggs  and  bre^d 
itself)  ;  jellies  and  gelatins  |)rovoke  at  the  same  time  the  forma- 
ttitn  of  uric  acid  and  of  oxalic  acid.  Arthritics  should  abstain 
OH  much  as  possible  from  food.s  rich  in  frt^e  or  comluniHl  oxalio 
acid  (sorrt^t,  spinach,  etc.)  without  it  biung  po.ssible,  however, 
to  say  that  the  tendency  of  these  fowls  to  produce  uric  acid 
Ls  in  proportion  1<i  the  rpiaiility  of  oxalic  acid  which  they 
contain. 

.'Vrthrltics  and  gouty  pi^ople  should  only  take  .soup  or  extract 
of  nu-at  in  great  mii<lfratii>n.  As  much  as  jKissible  they  should 
take  their  meat  boiled. 

Egg.s  are  unsuitable  for  many  arthritics  although  they  only  pro- 
duce very  little  uric  acid  :  they  cannot  be  absolutely  for- 
bidden them. 

Arthritics  ought  to  avoid  foods  too  rich  in  fats,  and  sweet- 
meats. 

Milk  is  excellent  for  them  ;  it  is  diuretic  ;  it  does  not  inen>ttse 
the  uric  acid  ;    it  supplies  the  deficiency  of  moat,  ^H 
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Ortlinary    coffee    should    be    replaced    by  that    mixed    with 

chicory. 

It  is  necessary  to  beware  of  too  succulent  dishes  which  excite 
the  taste  and  ajijR'tite  ;  it  is  nec&ssary  to  give  up  all  spiced 
condiments  except  stilt,  vinegar  and  lemon. 

All  green  vegetables  very  ricji  in  water  may  be  recommended 
to  these  invalids  ;  but  they  must  altstairi  from  incompletely 
developed  vegetables,  or  tliose  rich  in  oxalic  acid  :  green  haricots 
in  the  ])od,  sorrel,  spinach,  stick  rhubarli.  Chocolate  and 
cocoa  should  especially  be  avoitlcd.  altlioiigb  their  no.vious  action 
is  not  ill  proportion  to  their  o.xalic  acid.  77(c  k-mnlo  in  wrongly 
forhidden  to  them  wlien  it  is  well  digestetl  by  the  stomaeh.  Tliis 
fruit  only  contains  a  slight  trace  of  o.\.alat«s,  and  its  rnalates  and 
acid  citrates  alkalinize  the  blood.  Beside-s  I  can  state  from  exper- 
ience that  on  the  contrary  it  posse9,ses  no  disiul vantages  for 
artlirities.  .Modenite  use  of  aspurugus  does  not  appear  to  have 
been  jirovetl  a.s  beini;  harmful,  ulthough  this  vegetable  liasoft-en 
been  forbidden. 

The  ase  of  cooked  and  especially  raw  onion,  appears  to  l)e 
siiitaltle  to  the  gouty.  It  is  known  besides  that  this  bxxl  is  a 
stimulant  of  the  functions  of  the  skin  ajid  that  respiratory 
activity   Lncreases  with  the  cutaneous  activity. 

Light  non-acid  wines,  cider  itself,  small  Ikht.  weak  tea  in 
e.vciting  the  renal  secretion,  will  be  useful,  provided  that  they 
are  taken  in  great  tniHlcratioii.  But  generous  wines,  strong 
beer,  brandy  and  htpieui's  prupcily  so  called,  coffee  are  by  no 
meaiLs  suitable. 

Pui-e  water  taken  in  fibundnnce  excites  the  oxidations  and 
dLs.solves  tlie  uric  acid  (Bi.>-'choff,  Scbmiedeberg.)  It  is  the  l)est 
drink  for  arthritic  and  gouty  |M>ôple.  At  the  same  time  a  vuxicrate 
use  may  be  made  of  alkaline  watei-s. 

Very  ripe  fruits  are  excellent  fur  tlicni,  as  well  as  the  juices 
aiid  compotes  of  cooked  fruits  ;  cherries,  gruiws,  plums,  oranges, 
apples,  jwars.  lemons,  etc..  of  which  the  tarti'afes,  niahites, 
citrates,  etc.,  are  transformed  in  the  system  into  carbonates  which 
alkulini'/e  the  humours  and  di.ssolve  uratic  dejjositti. 

With  regard  to  bread,  it  ix  nfcen/tnnj  to  nnv  it  very  moderalfly. 
I  have  shown  in  sjwaking  of  t  lii.s  food  (p.  226)  that  its  destruction 
in  the  organism  set.s  free  an  excess  of  0-239  grm.  of  phosp!i<u-ic 
acid  fRM-  IW  grins,  of  new  bread,  an  acid  which  tloes  not  tind 
any  bases  wliirli  can  neutralize  it.  Breail  acidifies  the  blood  by 
the  phospliorus  and  sul])hur  of  its  nucleins  and.  by  them  also, 
enriches  too  the  humours  in  puric  bodies,  two  conditions  which 
ought  to  cause  the  use  of  it  to  be  formally  restrained  among  theae 
invalids.' 

'  A  rabbit  fed  on  borlM  produces  alkaline  urine  ;  it  still  remains  so  if 
the  uuiinol  ie  given  30  gmis.  of  sugar  per  kUogranunepor  day.     Uttiolicrb- 
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Rja«anbzeff  has  proved  besides  tliat  for  an  equal  quantity  of 
nitrogen  introduced,  bread  produces  nujif  iu:id  in  thf  stomach 
(lactic  and  other  acids)  and  mure  nitrogenous  urinary  wastes 
than  many  other  foods— three  times  more  than  milk  for  ex- 
ample. 

Bread  should  then  ho  partly  replaced  by  stewed  potatoes, 
wliich  alkalinize  the  blood  instead  of  acidifjaiig  it.  I  have 
directly  assured  myself  of  the  remai'kable  effects  of  the  partial 
suppression  of  bread  in  the  case  of  these  invalids. 

ftloderate  exercise,  from  half  an  hour  to  an  hour's  walk  after 
the  priiu'ipal  meals,  regulates  the  digestion  and  favours  dia- 
siniiiatioii.  Over-exertion,  on  the  contrary,  increases  the  uric 
acid. 

If  the  gouty  person  is  cardiac  or  dyspeptic,  the  dietetic  treat- 
ment for  such  conditi(»ns  should  be  applied  to  him  whiLst  con- 
forming to  the  jireceding  rule«. 

Qravel  is  one  of  the  complications  of  arthritis.  It  may  bo 
uric,  oxalic  or  successively  assume  these  two  forms  in  the  same 
invalid.' 

All  that  we  have  said  of  the  diet  of  the  arthritic  and  of  the 
gouty  applies  then  to  an  ai)i>reciable  extent  to  those  suffering 
from  gravel.  They  .siiould  take  exercise,  keep  the  stomach 
free,  avoid  intestinal  fcrnu-iitations.  whicli  always  incivasc 
oxalui'ia,  guard  against  disordcj's  of  the  alimentary  canal  what- 
ever they  may  be,  of  the  respiratory  and  cutaneous  apparatus. 
The  subject  ought  also  to  refrain  from  the  above-mentioned 
foods  which  are  too  rich  in  nucleias  ;  to  avoid  e.xeess  of  meat, 
csiweially  young  or  gelatinous.  Weak  t*a  may  be  taken  onw 
or  twice  at  most  jier  day.  Ttie  sufferer  imwt  be  extremely 
moderate  in  the  u.se  of  alcoholic  drinks  and  drink  none  at  table  : 
he  should  drink  alnuidaatly  of  water.  Like  all  artliritic^,  the 
calculous  patient  should  abstain  from  foods  rich  in  oxalic  acid  : 
spinach,  sorrel  and  cocoa  most  particularly,  aa  well  aa  spic68 
and  acid  wines. 

Here  Ls.accoi-dhigto  Esbach,  Cijxilina  and  Albahaiy,  the  value 
of  the  usual  foods  in  oxalic  acid  : — 


Ufooii»  vegotubli'S  iiro  replucod  by  8ood8  of  «>rt>ul8,  oat-s  f'lr  cxHinpU*,  llic 
uriny  becoiiicH  otid  and  it  purt  of  llio  Hii);nr  addod  to  thia  iicw  dift  18  Irans- 
funiicd  into  oxaliu  acid,  (HjixoiiM  the  tuiiinal  iind  kill»  it.  Ktit  if  ut  tlio 
tMiii«  tiiuo,  lui  addition  of  I'urbuiiate  of  lime  i»  intuie  to  tli«ji<  fo<xiit  wiiicU 
iieiitriitizeH  the  oxalic  acid  foriiiud,  the  urine  remains  in  tliis  coae  alkaline 
iiMiJ  the  aiiiiiiiU  does  nut  succtmih  (Hildebrant,  liuU.  >Voc,  cMm,  t.  XXX,  p. 
02). 

■  The  adult  aecretea  daily  in  tlip  normal  «tat<<  from  035  grin,  to  0 80 
Kriu.  of  uric  ncid  and  0  UD'J  fix»\.  tu  U Ol.'i  utm.  of  oxalii'  acid  ;  tbeae 
(igiires  vary  very  mu<'li  from  one  indiWdual  to  anotlier,  and  in  tlie  i 
individual. 
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Richness  in  Oxalic  Acid  or  the  usual  Foods  '  (peb  ]ui.ooBAitME  of 
Kresh  Substance). 


gnus. 

gnus. 

Cocon          .... 

3-5-2  -4-50 

Eiidi\o 

0-02 

ChacoUte 

0-724-0-90 

Coni-sulud 

0020 

(A)  BUick  tea  3     .      . 

134  -3-75 

Créas 

traces 

Infusiun  of  to»  (5  raiiuj.)*        2-Ofl 

Lettuce      .      .      . 

0-00 

Peppor        .... 

3-25 

Radish       .      .      . 

traces 

Coffee  (infusion)    . 

0-13 

(C)  Cucumber 

0-251 

Sorrel           .... 

2-74  -3U3 

(A)  /Vsparagus 

.      0028-0-044 

Spiniifh        .... 

I'Jl  -317 

Tomatoes 

.      .      0-002-0050 

Stick  rluiborb 

2-47 

Carrots 

0-030 

Oreoii  tiaricots 

OOU  -0.21 

(C)  Chervil       . 

0035 

\\'liite  Iiuricota 

U-31 

(G)  Dried  figs 

.      .                 0-270 

Beetroots 

0-39 

(C)  Cherries     . 

.      .                 0-026 

(C)  Bri>Q<i  beaiiB     . 

0-280 

Currants  in  bunc 

Il     .                  0-13 

(C)  White  hR'iul     .      . 

O-047-OI30 

Prunes 

.      .                 0-12 

(C)  CriLst  of  hroml 

U02(MM30 

Plums 

l»-07 

(C>  Crumb  of  broml 

0-270 

Raspberries     . 

0-0« 

Bru.si«>l(t  sprouta 

0-02 

Oranges     . 

003 

Cauliflowers 

0-00 

Lemons 

003 

Hutuis      .... 

0-10 

Cherrios     . 

0-023 

Potatoe» 

0-05 

Strawberries    . 

.      .                  0-01 

Buckwheat  flour      . 

017 

Apples 

0-0 1 

Ryo         .... 

0-00 

Grapes 

traces 

Lentils 

0-(M) 

Rod  wine 

.       .                  0-00 

f  Jnwn  JMSOH 

0-00 

Pears,  apricots,  pt 

suohee 

(.\)  White  haricots  . 

0-31 

melons 

1  races 

(.\)  D»viu-f  pc'ds 

0-42.^) 

(C)  Milk       .      . 

.       .                   0-00 

(C)  Turnip  c^abbngo 

0-311 

(C)  Liver     . 

.       .     0-00(i-0-0 1 1 

fîri'ou  haricots    , 

.0-0(50-0-284 

(C)  Flesh     .      . 

truces 

Chicory 

010 

(C)  Sweot-brottd 

.      0011-0-250 

It  will  be  notiuwl  in  this  table  how  relatively  strung  is  tlie 
proportion  of  oxalic  acid  contained  in  chocolate,  coffee,  green 
haricots,  wliich,  indeed,  greatly  favour  the  production  or  tlio 
deposit  of  urates  and  oxalates.  Tiie  tomato,  wrongly  proscribed 
by  the  greater  number  of  practitioners,  scarcely  containi*,  we  see, 
any  o.xalates  and  never  producer  vric  acid  in  Utc  mjntem,  as  I 
viysdf  have  proved.  It  should  be  classed  with  the  fruits  wliich 
may  be  on  tlie  contrary  recommended  to  uratics,  if  they  digest 
t fiera  well. 

Stewed  potat<je,s  in  place  of  bread,  hcrbaceou.s  vegetables  of 
any  kind  and  pure  water  should  also  enter  into  tlic  diet  of  tlio«o 
suffering  from  gravel.  Water  should  be  taken  by  them  in 
abundance  at  meals.  This  condition  alone  when  unfulfilled, 
suffices  to  cau.se  the  appearance  of  uric  acid  in  the  urine,  whether 
because  it  does  not  Knd  in  the  humours  the  necessary  dissolvent 

*  Almost  all  the  figures  in  this  table  are  from  Esbooh  except  those 
preceded  by  (C)  due  to  CipoUna  and  by  (A)  due  to  Albahary. 

'  Infuswl  in  l)<iiling  water  for  five  uiinutos.  Here  is  stated  the  amount 
of  oxalic  acid  which  passes  with  tlte  infusion,  calculatod  fur  one  kilogramme 
of  dry  tea 
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or  ImoauHo  tlio  water  regulates  the  action  of  the  organs  and 
e«pe<,-ially  protnotes  uxidations.  This  water  may  indeeil  In; 
mixetl  witli  a  very  small  (|uantity  of  red  or  white  wine  or  witli 
sweet  fider,  which  make  it  hotter  supported.  These  slightly 
alcoholie  drir<ks  help  to  partially  alkaliiiize  the  blood  and  excite 
diuresis. 

Kepliir  appears  to  aet  in  the  same  way. 

All  strongly  flavoured  fofxLs.  all  eondiinciits,  all  aroniatiu 
dishes,  liqueure  and  brandies  sliould  be  avoided. 

Oxalurvi. — When  in  normal  health,  the  oxalic  a<.ùd  brought  by 
the  food  is  destroyed  for  the  most  part  in  the  system  ;  a  small 
quantity  imwever  ]iaa.ses  through  the  kidneys.  Oxalate*,  always 
in  a  small  jmiportion  (2  to  12  milligrms.  [R-r  litre),  are  found 
in  normal  urine.  Tliey  are  maintained  in  a  state  of  half  solution 
owing  to  the  slight  acidity  of  the  medium.  But  oxaluria  particu- 
larly attacks  dy.sjx'ptics  and  still  more  nervous  pteojile  and 
sufferers  from  hyjierclilorbydria.  For  the  rest  it  may  be  said 
that  all  the  conditions  which  favour  the  increase  of  uric 
acid,  contribute  also  to  the  foimation  of  oxalic  acid  at 
the  exiK'nse  of  the  albuminoids  of  the  tissues  (A.  Gautier, 
Lomniel  and  Lecu-ur  ;  Albabary).  Meat  alimentation  in  parti- 
cular and  gelatinous  di.sbes  still  more  increase  the  excretion 
of  these  two  lU-ids.  The  intluence  oj»  this  excretion  of  sugared  or 
fat  aliènent^  is  as  a  rule  almost  nil.  But  oxaluria  ejs[>eciHlly 
attiU'ks  the  obese,  guuty  «ntl  dyspeptic  as  the  following  table 
taken  from  Kirsch  [Deutsch.  mid.  Woch.,  1893,  p.  673)  shows  ; — 


I .  OIhwo  (  50  year») 

"2.  Gouty  (5(i  ycnre) 

3.  Caatr'w  froiiblus  (27  year») 

4.  01>e««j  boil  vivant  (4.'»  ywkrs) 

C.  firuvo  dysppptic  troubles  (40  years) 

7.  Ol>ea«' (49  ywire) 

8.  Dyfippptif  ol)e»>  (<l((  years) 

0.   NorvKUH  (Ijupeptic  (50  yuur») 

10.  .Arthritic  olx-ao  (57  years) 

11.  Mo^ainiiiia  o)>oa<i  (5*2  yeare) 

1*2.  Otx>iio,  UMthiiiu,  œdeiua  (5'2  years) 

13.  Very  obese,  cardiac  asthma,  vertigo  (45  years) 

14.  Obrâo  constipated, dyspeptic  nervous(4âyeatB) 

15.  Obese,  cardiac  asthma  (62  years)    . 


OxaUcAcid 

per"^. 

per  litre 
ofVria*. 

mf^TVOB. 

^niB. 

13-5 

3H 

11-7 

M 

145 

00 

54 

0-17 

22-3 

33.li 

12-5 

«7-fl 

I0-3 

Trocoa 

10-4 

I5U 

22S 

(1(1 

lK-0 

AlhiMiiiii 

400 

Trui^w 

sugar 

7-5 

.. 

530 

l!)-4 

I  OU 

For  all  these  invalids  it  is  well  first  to  avoid  aU  foods  rich  in 
oxalic  acid,  secondly  all  those  which  are  difficult  to  digest  or 
which  leave  putrescible   residues  in   the  intestine*.    The  ali- 
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mentation  whicFi  suite  arthritic,  gouty,  dyspeptic  and  diabetic 

persfiiw,  iiicludiitg  the  partial  iihstinencf  from  bread,  aluo  suits 
those  afliicti'd  witli  oxaluria.  It  i.s  npcessary  again  here  to 
have  recdurso  to  luilk,  wliirli  greatly  nKidilies  tlie  intestinal 
fprnu'ntationH  and,  by  its  abundant  .salts  of  hnic,  neutralizes  the 
oxahe  ac'itl  wiiich  is  fonueil. 

HyfKTacidity  of  ttie  blood  rcsult-s  from  a  too  nitrogenous 
alimentation,  from  incomplete  oxidation  in  the  system  of  the 
fats  and  fecula  in  excess,  from  an  alimentation  too  highly  spiced 
and  too  ricli  in  Ioguminos:e,  from  the  habitual  use  of  choeolate, 
tea,  eoffee,  sorrel,  etc.  Ahmentation  should  lie  watched  then  from 
all  these  point*  of  view. 

In  the  ea.se  of  these  invalids  the  slightest  indisposition,  a 
chill,  a  gastro-intestiiud  disorder,  over  exercise,  night  watebings, 
fatigue,  prolongetl  walking,  etc.,  immediately  increase  t!ie  oxalic 
acid  in  the  urine.  In  all  illnesses  acconiiianicd  by  dyspnœa, 
oxaluria  would  be  the  rule  (Benecko).  This  remark  haa  how- 
ever been  contested  (Fiirbringer  ;    Lecœur). 
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DIET    FOR    DYSPEPSIA — ABNORMAL    STATES    OF    INTESTINAL 

FUNCTION 


THE  tenu  dy/<iMp.iia  may  comprise  all  tlu'  troublt»s  of  tbo  | 
digostioii,  wJiieh  have  their  seat  in'.liti  stomach  or  intes- 
tine, whetlicr  theyj  bo  of  a    nervous,   mechanical    or    chemical 
order. 

OoHlrk  Dyti/Hpsiti. — Gantric  dyspepsia  lias  given  rise  to  much 
research.  \Vi»  will  not  c.\])l(tin  it,  having  here  only  to  treat  of 
regimciLs.  We  shall  only  speak  of  the  jjathogeny  of  dys])e{Mia, 
when  it  can  become  the  sourt-c  of  dietetic  indications. 

llal)itiial  abuse  of  fowl  and  drink  by  leading  to  a  continuous' 
overcharge  of  the  stomach,  and  more  j)arlicularly  a  daily  excess j 
of  meat  as  well  a»  fe<-ula  antl  fiils  wliich  delay  digestion  andj 
cau.w  it  to  be  often  accomiianied  by  abnormid  fermentations 
witli  ai'id  products  more  or  less  toxic  ;  the  rcjH'ated  use  of  pun- 
gent conditnents  ;    that  of  strong  lifpieura  and  .so-called  bittors  • 
the  use  of  Ijitter  wines  calk'<l  tiuiics  ((titters,  quinine  wine,  ver- 
mouth and  others);  the  (rusl<HU  of  drinking  pure  wine  and  Ix-er 
between   meals,   tlu!  abu.se   of   tobacco,   coiïee,    tea  ;     ice  takea 
habitually  whilst  eating  ;  fo<^ids  taken  too  hot  ;  aerated  waters  ; 
excess  of  every  kind  ;  irregularity  and  too  great  rapidity  in  meals,  | 
where  there  is  not  time  to  masticate  the  food  ;   violent  and  very  ! 
fatiguing  exercise  ;    office  work  immediately  on  getting  up  from 
the  tabic,  intelliH'tual  overwork,  want  of  sleep  ;   a  sedentary  and 
wearisome  life,  desk  work,  etc.,  are  so  many  cau.ses  of  dysjK'jjsia. 
Again  I  do  not  s]K'ak  liere  of  those  which  are  the  ajipauage  of  a 
crowd  of  ))alhological  states,  chronic  or  acut^e  :  clilorosis,  ansemia, 
fel)rile  mahulics.  arthritis,  gout,  tuln-rculosis,  etc. 

Frtvm  the  |K>int  of  view  of  treatment  and  diet,  as  well  as  of  ! 
synjptomatology,    we   shall    divide   stomachic   dyspepsias    into 
nervous,  chemical  and  tnechnnical. 

Nervûiui  dyspe}Mia.s  (a  type  which  we  shall  accept,  subject  to 
the  rcservatituLs  which  we  are  about  to  make)  arc  those  which 
only  ai)jK'ar  to  manifest  themselves  by  unetisiness  and  pain  with- 
out it  being  possible,  with  certainty,  to  connect  them  either  with 
feebleness  of  the  mechanical  actions,  which  discharge  regularly 
and  periodically  the  stomach  of  its  chymiiied    products,  nor 
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with  the  fatigue  duo  to  the  prolonged  replotion  of  tho  organ,  nor 
ti)  the  apparent  clLsturhaiu-et*  of  iti  fuuetion.  Tiie  .secretion,  com- 
position and  digestive  ptiwer  of  the  gastric  juice  are  normal,  tlio 
secretions  arc  not  exaggerated  ;  the  acidity  of  the  stomachic 
lir|uid  apjwars  norinid  or  sairrHij  (liinini^ftcd  ;  liut  tlio  stomach 
is  over-exeitiihlc,  subject  to  craini».s.  painful  even  between  tlio 
digestions.  ïiiese  latter  are  only  eatahlisiied  slowly  ;  they 
drag,  constipation  r»ftcii  ensues  and  the  appetite  U  irregular. 

To  thi.s  type  we  shall  adtl  stonuu'hic  rlicutiuitisni,  si)  often 
uiirecogni/.ed  as  such,  and  tho  gastric  fermentative  disorders  of 
A.  Robin.' 

In  the  case  of  nearly  all  these  invalids,  digestion  is  sUiw  in 
establishing  itself.  At  a  given  time  there  may  be  h_v|}crchkir- 
hy<lria,  an  abundant  .secretion  of  acid  gitstric  juice,  but  this 
sccrditJii  Ls  sh>w  in  arising  on  contact  with  foocis.  a  conditinn 
which  allows  tlicse  hitter,  under  the  influence  of  their  microbes 
and  of  those  with  which  the  stomach  may  have  already  lM*n 
im}ircgnat«l,  to  undergo  abnormal  fermentation,  from  wlu'Ucc 
lactic,  butyric  acids,  etc..  result,  as  well  as  the  to.xins  corrclatively 
formed.  Hence  arises  with  these  invalids  a  hemnj  sensation, 
indicative  of  slowness  of  digestion,  often  of  gaseous  tt^nsion  and 
Htomachic  pain  due  to  the  irritation  of  prmlui'ts  which  a-sult 
from  wrong  fernientations.  For  those  subjects  csiiecially 
who  are  overworked,  neuropaths,  sutfeiing  from  rheumatism, 
exiiau.sted,  morphia  mauiiU's,  savants  who  arc  overworking  tho 
mind,  clioice  light  fooils  aii^  advisable  wliicli  please  thestonuu'h  : 
meat  if  they  like  it  or  can  digest  it.  and  sometimes  the  mr>st 
unexpected  dishes  ;  minced  ham.  raw  or  smoked,  oysters,  boiled 
or  grilletl  fish  fmm  which  tho  skin  has  Iwen  removed,  but  never 
fried  fish.  Those  which  arc  too  fat,  such  as  eel,  salmon,  mackerel, 
fresh  herring,  etc..  should  be  more  especially  avoided.  Purées, 
of  fresh  vegetables  (but  not  tlio.se  of  dry  seed  vegetables)  boiled 
eggs,  cream  and  broths— not  too  hot — thin  herb  soui»,  fresh 
butter,  well  baked  bread,  but  in  small  (juantity,  ripe  fruits, 
etc.,  generally  suit  these  invalids.  It  is  csfM'cially  necessary  that 
they  .should  fwd  very  miKlerat'cly  :  1  grm.  of  albumin  at  the  most 
and  5  griiLs.  of  ternary  mattern  jrt  kihpgramme  of  their  nornud 
weight  -  per  day  are  generally  sufticicnt  for  tliem.  Thoy  should  also 
as  much  as  pos.sible  avoid  dishes  too  highly  seasoned,  too  higldy 
spiced  or  too  acid. 

As  regards  drinks,  waters  slightly  alkalized  and  bicarbonated, 
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'   Le»  maladieg  de  l' («lomac.  Paria  1900,  Ruofï,  publiilior,  p.  114. 

*  The  normal  weight,  wi>  Imve  sewn,  ia  tho  weijjht  in  kilii({ruinnie«  which 
corrpsjKinds  to  the  fipiru  of  the  liei^lit  oxproasinl  in  f«ntiinetr<?«  diminished 
by  lOlt  to  H).j  accordint:  to  ttRo;  thuitan  individtinl  o(  I  70  in.  oiieht  to  weigh 
nonuiilly  (if)  to  70  kgs.  If  he  ia  dyspeptic  he  should  not  receive  per  day 
inuro  thun  70  gnus,  of  ulbiuiiinoids  uiid  280  to  300  grnis.  of  ternary  matters. 
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Biicli  US  de  Vais,  St.  Cîalmier,  Soultzmatt,  ett^,  may  be  luken  ;1 
whilst  oating,  liglit  rxI  wines  if  there  Ls  no  hyperchlorhydri*  ' 
(white  wines  are  usually  too  acid)  ;  light  beer  but  in  a  ver3'  small 
ifuantity.     A    little  wine   oftiMi  |>revents   in  these  sufferere  thej 
feeling  of  heaviness  wliit.'li  follows  a  laborious  digestion. 

Truffles,   inushrooms,   pork -butcher's  meat,   highly    seasoned, 
stews,  the  juices  of  roast  meat,  alwaj's  too  fat  or  too  rich  in  acid, 
fats  and  stimulating  aromas  should  not  ije  taken.     Likewise, , 
little  or  no  eondiiuents  with  the  e.\oei)tion  of  salt  and  vinegar.  ' 
It  is  better  still  to  i"eplace  the  latter  by  leniun  juice. 

Chocolate  jmrticularly,  ('oncentrated  broth,  fermented  cheeses, 
sweetmeats  and  sugared  j)!i.>tries.  spices,  generous  wines,  alcohols  j 
and  liqucura  are  absolutely  forbidden  to  tiie.se  dysjieiitic  people. 
They  may  perhaps  digest  codVe  If  they  are  not  arthritic. 

.Ml  those  who  eat  but  little  must  n(jt  Ik*  expected  to  take  more 
than  a  little  e,\erct.se,  and  shoukl  sometimes  be  allowed  complet*.' 
repose.     This  applies  to  neurastlicnics,  chlorotics,  an;eniica,  etc. 

The  cessation  of  vicious  alimentary  habits,  whi(Oi  we  have 
already  spoken  of,  and  the  abstinence  from  bitter  condiments, 
from  so  called  bitter  or  tonic  beverages,  cold  and  even  fresh 
drinks  if  there  is  a  rlieumatoid  condition  of  the  stomach  ;  in  many 
cases  a  few  decigrammes  of  an  insolultlc  a!itLse|)tic  (IxMizonaphtol, 
iodide  of  bismuth  and  cinchonidtn  for  examjile,  mixed  with  a 
little  bicarbonate  of  soda)  taken  at  the  end  of  a  meal  with  the 
object  of  checking  bacterial  fermentations  and  of  rendering  active 
the  stomacliie  sccretioas,  the  exclusive  use,  if  neceasary,  of  hot 
drinks,  will  bo  sufficient  to  cause  many  of  these  so-called  nervous 
dysjM?j)sias  to  disajjix^ar. 

This,  however,  as  we  have  already  stated,  is  a  somewhat  tlicKj- 
reticai  standard,  for  there  is  no  digestive  trouble  which  is  not 
aocompaniwi  by  a  modification  of  stomacliic  and  even  intestinal 
secret  iotLs. 

From  the  standpoint  of  the  natural  agent  which  l)est  favours 
at  once  digestion  and  stomachic  antise]}sia,  that  is  to  say  hy- 
drochloric acid,  chemiral  dyspepsias  may  be  divided  into  hypo- 
rhlorhyilrin  and  hijpcrchlorhydria} 

Generally,  stomachic  hypersthenia  is  maintained  by  an  exocssivo  I 
secretion  of  hydnx^hloric  acid  which  arrives  at  ils  highest  point 
three  to  four  hours  after  the  meal,  esjx^cially  during  the  night, 
and  whicli  may  even  be  continued  when  the  stomach  Ls  empty 
or  !iearly  empty  of  food.  At  a  certain  time  it  manifests  itself 
in  persons  suftering  from  pyrosis  by  a  sharp  pain  in  the  epigastric  j 


'    Pn\'luw,    Dir  AHtetl  rier   Vrrilauunyiulrùavn,  Wit-sbiuleu  JKOH.      Von  8. 
Ohloni.    Urrl.    klin.     Wocli..    I81U,    pp.   491.  517;     n<icliiiimin.  Areh.  /. 
V triiauungnkrankhcitrn,  ISiXI,  p.  'A'M\  ;  LiniixHii-r  tuiil  Lxiiininii,  Viileiir  olijnt-  I 
iqiin  dii  cliiiuiiuuti  atoniucal,  <'.  Htnd., C<.iiigKti français  tuéti.  intern.     Lyon,  J 
1804. 
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hollow,  exaggerated  salivation,  sometimes  eructations,  burning 
regurgitations  of  excessive  acidity  :  there  may  even  be  vomitings. 
AU  these  troubles  abate  for  a  few  tinurs  at  least  with  a  glass  of 
water,  especially  alka!iri<>  water,  a  little  bicarbonate  of  soda,  a 
ca<'het  containing  some  decigrammes  of  a  mixture  of  chalk  and 
magnesia.  An  addition  of  5  to  10  milligrammes  of  opium  per  cachet 
may  be  made.  These  attacli»  oi'cur  after  eicb  meal,  especially 
in  the  evening;  they  cau.se  the  patient  to  develop  continuous 
acid  stomachic  .secretion,  chmriii-  «^astriti!*  and  ulceration  of  the 
organ.  In  serious  cases  of  bypcrchlorhydria  after  fasting  seven 
or  ciglit  hours,  1  litre  of  gastric  juice,  very  rich  in  hydrochloric 
acid,  mny  be  found  in  the  st<muich. 

Setting  aside  the  therapeutics  which  we  have  not  to  consider 
in  this  work,  what  is  the  suitable  regimen  for  these  sufferers  ? 

As  regards  ((uantity,  they  should  l)e  very  moderately  fed  and 
generally  should  not  exceed  1'2  grms.  of  alimentary  proteids  per 
kilogramme  of  their  weight. 

{,'oncerning  the  nature  of  the  foods  the  question  has  lKH>,n 
studied  and  auswerwl  in  different  ways  by  the  foHowing  authors  ; 
Boas,  Penzohlt.  Kinhony,  Ewald,  etc.,  who  recomnietid  sutlcrera 
from  hyiKTchlorhydria  to  eat  raw  or  underdone  meat  beciiuse 
it  m  the  most  easily  dige.sted  food  ;  Dujar-din-Beaumetz, 
Rosenheim,  Flcxner.  Moritz.  Bachmann,  etc.,  on  the  contrary, 
starting  from  mor-c  theoretical  considerations,  prefer  a  vegetable 
and  starchy  alimentation  which  stimulates  mucii  less  the  gastric 
secretions.  But  if  meat  prinluces  a  secretion  of  hydrochloric 
acid  nearly  twice  as  abundant  as  rice,  for  example,  or  other  analo- 
gous vegetables,  it  also  possesses  the  advantage  of  nu>st  com- 
pletely neutralizing  this  acid,  in  such  a  way  that  after  a  meat 
meal,  the  acidity  in  total  HL'l  iin\y  exceeds,  on  an  average,  by 
22  per  cent,  that  of  the  stomachic  contents  after  an  exclusively 
vegetable  repast. 

Fr(jm  the  standpoint  of  the  production  of  the  total  hydrochloric 
acid  formed  in  tlie  stomach,  the  increasing-  order  is  as  follows  : 
Milk,  breail,  potatoes,  flours,  eggs,  roast  meat  (Bacbmami).  Milk 
is  then  the  foot!  which  has  the  least  excito-secretory  action  on  the 
stomiichir  glands  ;  it  is  also  that  which  best  neutralizes  their 
free  ktjdrocMork  acidity.  Milk  is  then  the  food  which  appears 
here  also  to  be  the  most  favourable.  But  in  order  to  support 
it  well,  it  us  necessary  to  take  it  every  three  hours,  a  quarter  of  a 
litre  at  the  most,  and  in  very  small  draughts  at  a  time  every  two 
or  three  minutes.  Two  to  two  and  a  half  htres  are  sufficient  if 
the  invalid  is  to  be  put  on  an  absolute  milk  diet. 

But  more  often  sufferers,  from  hyperchlorhydria  may  be 
allowed  scrapetl  raw  meat,  boiled  brains,  lean  fish,  boiled,  and 
milk  foods  with  or  without  eggs.  Milk  itself  miybe  taken  pure 
or  sweetened,  hot  or  cold,  mixed  or  not  with  waiter  or  decoctions 
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of  fruits,  apples,  pears,  etc.  ;  mixed  with  lime  water,  sub-nitrate'' 
of  biamuth,  a  few  drofw  of  laudanum  if  the  patient  has  diarrhœa  ; 
and  a  little  calcined  magnesia  in  the  opposite  case.  Milk  deprived 
i)f  butter,  or  skimmed,  is  usually  preferable  in  these  different  eases. 
This  skimmed  milk  stifl  cotitiiinx  all  its  natural  nitrogenous 
plastic  elements. 

The  quantities  of  milk  allowed  to  patients  should  be  very 
moderate  and  in  every  I'tuse  remain  within  the  limits  of  digesti- 
bility. At  the  lieginning,  !i  to  2  litres  of  milk  |X"r  daj-are  gener- 
ally sufKcient.  We  shall  reft>llect  that  1  litre  of  milk  sweetened 
with  80  or  80  grms.  of  sugar  jx-r  liti-e,  i.s  equal  to  about  1,000 
Calories.  Invalids  undergoing  this  regimen  should  then  only 
take  a  little  exercise  and  live  in  warm  and  temperate  surround- 
ings. If  milk  provoke.s  acid  regurgitatioiLSi,  we  may  combat 
tlicn>  with  powders  of  carbonate  of  lime  and  magnesia,  this  latter 
in  a  variable  quantity  aecording  to  the  case,  A  little  coffee  and 
some  biscuits  may  be  added  to  the  milk. 

There  is  nothing  to  prevent  eggs,  meat  and  vegetables  also  being 
taken,  but  the  milk  should  always  predominate.  In  fact  meat 
aecu.stoms  the  stomach  by  degrees  to  hydrochloric  hyjierseeretion, 
which  is  often  only  the  consequence  of  an  abuse  of  carnivorous 
diet. 

Let  us  odd  that  Ewald  and  Boas  having  proved  that  oils  and 
alimentary  fats  greatly  modify  the  acidity  and  the  secretions  «f 
the  stomach,  it  is  natural  to  add  oil,  butter  and  cream,  to  the 
food  of  the.se  invalids. 

When  the  acute  stage  ha.s  disappeared,  the  patient  may  pass 
little  by  little  to  boiled  eggs,  non-fermented  clieases,  boiled  fish 
— avoiding  those  which  are  too  fat  (see  earlier)  ;  then  he  may  be 
allowed  to  return  to  meat,  especially  raw  or  slightly  smoke<l 
mutton,  beef  or  lamb  ;  then  roast  meat,  hashed  and  well  masti- 
cated, cooked  and  slightly  saltetl  ham.  Finally  seed  vegetables 
(peas,  beans,  lentils,  etc.)  in  purée  may  be  tried,  but  with 
prud<<nce. 

These  foods  will  aid  the  patients  to  fight  against  the  af-idity 
of  the  humours  which  the  return  to  the  too  nitrogenous  diet, 
which  has  most  often  provoked  these  troubles,  would  bring  almut. 
Cabbage,  sorrel,  dwarf  peas,  French  Iveans,  spinach,  rhubarb  are 
forbidden  to  tlie.se  invalids.  Fruits,  esjiecially  cooked  and  (juite 
ri{)e,  are  rather  to  be  recommended. 

Bread  should  only  \>e  taken  by  them  in  a  small  quantity  (160 
to  180  grms.  per  day). 

The  best  drinks  are  water,  pure  or  mixed  with  skimmed  milk, 
very  light  tepid  infusions  of  tea  or  lime-tree  flowers,  mineral 
waters  of  St.  Galmier,  Condillac,  Alet,  Evian. 

Complete  exclusion,  from  the  regimen  of  sufferers  from  liyper- 
ohlorhydria,  must  Iw  made  of  sauce*  with  melted  butter  or  highly 
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spiced,  fried  food,  game,  pickled  meats,  fat  fish,  made  cheeses, 
bitter  or  too  iioid  condiment-s,  pork-butchcr'a  meat,  mushrooms  ; 
and  especially  too  feculaiit  foods  such  as  potatoeK,  haricots, 
lentils  ;  sweetened  dishes,  etc.,  substances  whii'h  for  the  most 
part  may  rapidly  ferment  in  the  stomach  and  produce  lactic  or 
butyrit!  acid.  Chocolat*  and  cocoa  sliould  also  be  entirely  pro- 
serilypd.  Again,  wines  and  acid  ciders  should  he  avoided  ami 
only  a  very  moderate  amount  of  beer  and  other  fermented  liijuors 
taken,  Finally,  it  is  well  to  give  np  liciucui-s  pro]>er  and  i^cncmus 
wincH.  In  a  word,  the  sutïcrcre  from  liy]»erchlorliydria  slimdd 
avoid  all  stimulant.s  of  the  stomach  and  culinary  dclicacic.-i,  all 
over-cat iiijj,  and  should  beware  of  drinks  ton  hot,  or  iced  and 
hasty  meals. 

One  often  fee!»  inclined  to  iwlvise  for  tliese  invalids  alkaline 
waters  or  powder,  with  the  object  of  tlimitrisiiing  the  acidity  of 
the  stomachic  juices.  But  these  alkalines  should  not  be  taken 
whilst  eating,  which  would  agiiin  excite  the  gastric  hy[K"rsecretion, 
but  only  three  hours  after  the  meal.  It  is  better  still  to  rej)lace 
ordiiuuy  bicarbonate  of  soda  by  chalk  mi-\ed  with  hydratcd 
magnesia  which  may  he  swallowed  after  having  mixed  the 
powder  with  a  little  tepid  water  ;  whilst  never  rendering  the 
stomachic  contents  alkaline,  these  powders  do  not  indirectly 
provoke  acid  secretion. 

In  the  case  of  sufferers  from  hyi>erclilorhydria,  the  sharp 
attacks  may  he  miule  to  dLsap{K>ar  by  washing  out  the  st<imach, 
hut  it  diH^s  not  prevent  their  return,  1  have  remarked,  on  the 
contrary,  that  salicylate  and  esj>ccially  hcn/.oate  of  siKla  in  cachets 
of  0  2<>  grm.  taken  from  the  beginning  of  the  attack,  and  three» 
hours  at  least  after  tlie  commencement  of  digestion,  by  substitut- 
ing for  very  corrosive  hydrotthloric  acid  an  acid  ainuwt  inert 
and  anti.septic,  allay  the  pain  and  diminish  little  by  little  the 
acid  gastric  secretions. 

E.xerf'ise  after  meaU  rarely  suits  these  invalids.  Most  of  them 
after  having  eaten  require  an  hour's  rest  at  least.  They  then 
support    fatigue  l)etter. 

t'hemicat  stutnachic  atony  with  hj-perchlorhydria  is  as  it  were 
the  opposite  state  and  sometimes  the  ultimate  consecpiencc  of 
the  preceding  :  chronic  asthenia  of  the  stomach  Iwcomes  estab- 
lishe<l  and  Ls  most  often  noticed  in  cases  of  anaemia,  chlorosis, 
lymphatism,  scrofula,  neurasthenia,  during  febrile  maladiej^  and 
in  advanced  chronic  illnes.ses.  The  painful  crisis,  pyro.sw,  heavi- 
nes.s,  cramp,  burnings,  constriction  of  the  stomach,  etc.,  com- 
mences in  tiiLscivse  with  digestion,  and  no  longer,  as  Ls  the  case  with 
sufferers  from  hyi)erchlorhydria,  t  hree  or  four  hours  after  the  meal. 
Tliis  condition  is  to  a  great  extent  due  to  false  acid  fermentations 
(lactic,  butyric  and  others),  which  become  estabJished  at  the 
expense  of  foods  which  are  digested  slowly  or  badly-    Const  ipution 
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is  the  rule  amongst  these  weakened  invahds.  The  acidity  of  the 
gastric  juice  is  often  only  from  0  30  to  1  per  1,000  and  rarely 
exceeds  2  per  I. (KM)  instead  of  4 to 5  per  1,(K)0  which  it  should  be 
normally.  It  appear  tliat  digestion  in  !i\']>erclilorhydria  takes 
place  almost  entirely  in  the  intestines. 

To  these  inactive  stomachs  it  is  necessary  to  give  only  a  little 
food  at  a  time  and  not  to  be  afraid  of  the  use  of  antiseptiow,  for 
in  their  case  the  gastric  juice,  by  reason  of  its  feeble  acidity,  does 
not  sufficiently  impede  the  bacterial  stomacliic  fermentationa. 

Besides,  antiseptics  do  not  prevent  tlie  action  of  soluble  fer- 
ments. The  best  are  the  most  insoluble  ;  benzonaphtol  (which 
may  be  taken  indefinitely  in  doses  of  010  grm.  to  020  grin,  per 
meal),  iodide  of  bismuth  and  cinchonidia  of  A.  Robin  (2  to  10 
centigrms.),  oxide  of  zinc,  etc.  We  must  avoid  the  l>enz<>ates 
and  salicylates  at  the  commencement  of  the  digestion  which 
they  stop  or  render  indolent. 

Under  the  influence  of  chemical  considerations,  Oerman 
phyHicians  espeinally.  thought  it  possible  to  replace  stomachic 
hydrm'hloric  acid  which  is  deficient  in  these  invalids,  by  the  ingur- 
gitation of  a  siilution  in  water  in  the  quantity  of  1  to  3  or  4  thou- 
sandths of  this  free  acid,  the  digestive  action  of  which  Is  well 
known. 

But  it  was  Boon  noticed  that  the  acid  liquid  had  the  disadvan- 
tage of  checking  the  habit  of  the  stomach  of  secreting  its  natural 
acid  (I)u  Meani!,  Jawurski,  Linnossier).  This  pra(^tice  has 
therefore  been  given  up  and  rightly  so.  Since  tlicn,  M.  Martinet 
has  advised  the  use,  twice  a  tlay,  of  normal  plKwphoric  acid  (5 
to  10  grma.  of  a  solution  of  acid  ■phosfihate  of  soda.  20  grms.  to  20(J 
grms.  of  wat-er,  the  whole  mixed  with  {wpsin  and  pancreatin  ;  a 
teaspoonful  each  time).  I  think  that  the  phasphoric  acid  may 
be  very  favourable  at  the  beginning  ;  but  it  also  tends  to  check 
the  stomach  in  its  secretion  of  an  active  gastric  juice. 

The  treatment  of  tliese  atonic  dyspepsias  by  pepsins,  even  very 
active  ones,  does  not  appear  any  more  to  have  given  good  résulta. 

The  following  foods  are  suitable  for  ix?r8on8  suffering  from 
hypochlorhydria  :  Raw,  roast  or  shghtly  smoked  meats,  beef, 
chicken,  pork,  lamb,  ham.  lean  fish  boiled  in  water  and  sprinkled 
with  a  little  lemon,  milk  if  it  is  digested  well,  eggs  in  every  form. 
vegetable,  farinaceous  or  meat  soups. 

The  following  vegetable  Uxxh  are  allowed  :  Flours  and  puree* 
of  cereals  and  potatoes,  lomaioes,  vegetables  boiled  in  water  but 
without  pungent  spices  such  as  pepper  ;  fresh  butt-er.  cream 
cheese  ;  cooked  fruits  if  they  are  not  acid  ;  rice  and  dishes  very 
little  sweetened  ;  bread,  but  in  moderation. 

Strong  beers,  re<l  wines  rather  than  white,  on  condition  that 
the  patient  is  accustomed  to  them  and  that  they  are  mixed  with 
three  to  four  volumes  of  water;  coffee  and  tea  may  also  bo 
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taken  by  these  invalids.  But  these  drinks  do  not  appear  to 
sensibly  enrrect  stomaeliic  atony.  The  l>e8t  are  bitter  infu- 
sions, weak  tea  and  slightly  alkaline  waters  which  pmvoko 
the  liydrochlorie  secretion. 

Fat  tisli,  liigh  meat,  pork-buU-her"s  meat,  cabbage,  horse- 
ra<lish,  cui'umber,  sorrel  (but  not  tomatoes),  fried  foods.  Hours  of 
lefi;urt)inos;c,  ospwially  if  they  aif  diastjvsic,  for  they  ferment 
with  gi-eut  rii|)idity  in  these  weak  stomaehs,  are  forbi<hlen  to 
sutferers  from  liypoelilorbydria.  Pungent  condiments,  liigbly 
seasojuxl  sauces  and  the  juice  of  roast  meats  should  also  lie 
avoided. 

In  ortler  to  tone  up  the  stomach  it  is  preferable  to  replace  the 
condiments  by  some  bitters  (a  few  drops  of  tincture  of  nux 
Vomica  or  ipecacuanha)  mixed  with  a  little  fluoride  of  sfxliuni  or 
ammonia,  an  excellent  antiseptic  if  taken  in  do.ses  of  1  to  2  centi- 
grms.  immediately  after  meals  (A.  Kubin). 

Nothing  slioulfi  b(*  eaten  which  is  not  well  cooked,  well  cut  up 
and  well  masticated.  All  footle  wliich  are  too  heavy,  too  her- 
ba<;eon8,  too  fat  anti  too  indigestible  sliould  be  avoide<l  ;  drinks 
should  l)c  neither  too  hot  nor  too  et>ld. 

It  would  seem  that  preparations  of  peptons  ought  to  agree  with 
tiiese  invalids,  for,  since  the  stomach  is  inca])rtbh'  of  fabricating 
them  it.self.  it  is  logii'al  to  siijiply  it  with  them  ready  matie.  How- 
ever, commenial  |H;'])ton.-!  generally  siiccet>d  rather  badly  in  these 
cases  :  they  irritate  the  stomach  and  (be  intestines.  This 
applies  esjiecially  to  pe|)tons  of  a  bitter  taste,  to  somatose  and  the 
alljunifxse  pepton  of  Autweiler  prmhiced  by  pajmie  digestion  of 
meat.  Those  of  Koch  or  of  Keminerich  resulting  from  the  action 
of  overheatctl  wat^r  on  the  Hesh  of  beef,  are  more  agreeable  and 
better  supjwrted.  The  first  contains  51  per  cent.,  the  second 
564  per  cent,  of  albumin  and  extractives.  With  these  the  pre- 
parations of  casein  already  mentioned  (p.  194)  may  also  bo 
cited.  But  tliese  indolent  digestions  must  not  be  forced  too  much  ; 
we  imist  rememl)er  that  the  stomacli  may  be  supplemented  at 
need  by  the  intestine,  which  on  the  whole  may  suffice. 

Stomacfiic  rnu.srulnr  atony,  stenosis  of  the  pylorus  due  to 
different  causes,  especially  to  the  hyperacidity  of  the  gastric 
juice,  and  as  an  ultimate  consequence /A*"  dilaUition  of  the  stomach , 
results  in  the  stagnation  of  ill-digested  products  in  this  organ, 
and  sometimes  of  hyperacid  liquids  secreted  by  the  gastric 
mucous  membrane.  From  the  time  that  the  motor  function  of 
the  stomach  be«'ome8  weaker,  that  it  is  dilated  and  the  chimitied 
jui(!es  are  not  regularly  and  periodically  sent  out  towards  the 
duodenum  through  the  half-ojx-iiwl  pylorus,  there  is  a  continu- 
ance of  the  residues  of  incomplete  digestion  in  the  stomachic 
pouch,  overlapping  of  these  digestions,  discomfort  of  the  organ, 
alteration  in  the  stomacliie  secretions,  due  especially  to  the  irri- 
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tation  provoked  by  the  remains  of  the  abnormal  successive  fer- 
mentations, etc.  T}]us  it  is  that  these  mechanical  dyspepsias 
paHS  by  degrees  into  the  form  of  nervous  or  rather  chemical 
dys{)epsiaB. 

We  have  not  to  determine  here  the  primary  causes  of  the 
aathenia  of  the  organ,  neither  liave  we  to  describe  the  fer- 
ments and  fermentations  whicli  thus  take  jjossession  of  weak 
stomachs  (sarcins,  bacteria,  microbes,  saponifier»  of  fats  and 
producers  of  fatty  acids,  hydrogen,  sulphuretted  liydrogen, 
carbonic  acid,  ammonia,  etc.).  But  since  abnormal  fennen- 
tations  take  place  in  these  stomachs,  the  first  indication  is  Ui 
prevent  them.  This  may  be  done  by  two  means  :  Ist,  chemical 
antLsejisis  (2  to  6  centigrnis.  of  fluoride  of  ammonia  per  meal  ; 
[A.  Robin]  2  to  10  centignns.  of  double  iodide  of  bismuth  and 
cinchonidin  [do.]  ;  0-2  grm.  of  benzonaphtol,  etc.)  ;  2nd. 
mechanical  antisepsis  :  wasiiings  out  of  the  stomach,  emetics,  etc. 

These  jnvalid.s  should  only  be  given  very  slightly  fermentable 
aliments  and  in  forms  which  permit  of  their  prompt  dis-solution. 
Tfio  best  are  :  Boiled  or  roast  or  light  smoked  and  salted  meats, 
but  always  taken  grated,  eggs,  sterilized  milk,  or  better  still 
coffee  with  sterilized  milk,  preparations  of  casein  and  cooked 
chee.ses,  lean  fish  from  which  the  skin  has  been  removed  (sole, 
whiting,  brill,  turbot,  bniufli.  red  nuillct.etc),  but  not  fried  fish  ; 
fresh  butter,  green  vegc'tixl)]e.t.  fruit  well  cimked  and  not  much 
Hweet<"ne<l,  toast  in  a  nirtdenite  quantity.  Hut  all  purées  and  seed 
vegetables  which  ferment  abnormally  in  indolent  stomaclis  must 
be  avoidwl. 

The  aqueous  drinks  to  be  recommended  are  :  Water  sterilized 
by  boiling,  niinenil  waters  of  Alet  and  Evian,  etc.  ;  weak  and  hot 
tea  ;  infu.sions  of  hurley  or  rice  with  lemon  juice  added  ;  light 
beer,  rod  nr  while  wine,  etc.,  all  in  a  small  (»ro|K)rtion. 

The  forbidden  dishes  are  :  All  foods  wliicli  are  too  farinaceous, 
too  saccharine,  too  fertnentivble  ;  cabbage,  high  meats,  game, 
fried  foods,  ripe  chee,ses,  fruits  containing  too  much  sugar  or  too 
much  starch,  aerateil  drinks,  l)eer  too  acid  wines,  pure  milk 
and  chocolate.  * 

Concerning  the  condiments  we  must  bear  in  mind  that  some 
are  stiniulantvs  of  the  digestion,  which  they  quicken,  and 
that  .severiil  preiiivrutiittis  of  mustartl  in  particular,  arc  often 
well  HuppHrlt'tl  unci  constituto  antiseptics  of  the  first  ortler — a 
vuliKible  property  in  condiments  where  secondary  stontachic 
fermentation.'*  due  to  the  gastric  stagnation  of  the  foods  aro 
always  to  V>e  feared. 

Rosenheim  recommends  hi»  patients,  and  I  think  rightly  so, 
to  digest  as  much  as  possible  in  a  Iwirizontal  pasition,  in  which 
case  the  weight  tif  the  foods  fatigues  the  stomach  less.  i 

In  the  grave  cases  consecutive  or  not  to  hyperchlorhydriA  I 
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where  there  is  a  tendency  to  intestinal  ulceration,  the  following 
alone  may  be  allowed:  jlilk,  ImttermilU,  raw  meat,  thoroughly 
antiseptic  meat  powder»,  eggs,  light  and  not  very  hot  soups, 
fresh  water.  At  tlie  same  time  the  jiatient  Jiiay  have  a  little 
siibnitrate  of  Ijisnmth  to  a<'t  as  a  local  antiseptic;  and  anti- 
ulcerative,  and  in  order  tu  diminish  the  gastric  acidity  without 
retarding  digestion. 

If  there  i.s  an  ulceration  with  a  tendency  to  ha?morrhage,  the 
patient  may  Im'  fed  on  sterilized  gelatine  mi.\ed  with  sou])  or 
milk  {10  lo  21)  grms.  i>er  day)  ;  but  in  such  cases  the  surest  way 
Ls  to  have  recourse  to  nutritive  injections  ;  we  shall  revert 
later  to  the  technique  of  this  mode  of  alimentation.  The.se 
injections  should  bo  e.s«entially  eompased  of  peptons,  nearly 
insij)id  and  as  pancreatic  as  jwssible.  The  powder  in  water 
mulcifies  with  a  little  yolk  of  egg  with  the  addition  fituiily  of  a 
little  de.xtrin  (2()  grms.  per  litre),  salt  (about  7  grms.  jx-r 
litre),  and  a  little  strong  wine  {Malaga,  Koussillon,  etc.,  3 
tablespoonfuls).  A  few  drops  of  laudanum  are  added  to  the 
whole.  I  have  been  able  thus  to  feed  an  invalid  in  my  family 
for  three  weeks,  without  his  receiving  any  food  or  any  drink  by 
the  stomach  except  a  little  water  from  melted  ice  to  stop 
li;emorrhage.  The  weight  of  the  patient,  which  was  86  kg»., 
did  nut  sensibly  diminish.  He  was  a  very  intelligent  doctor, 
then  aged  03  ;  ten  to  twelve  minutes  after  each  injection  he 
felt  a  sort  of  slight  stimulation  intlicating  the  absorption  of 
the  nutritive  substances  and  of  the  Malaga.  The  intc'stiital 
ulceration  waa  cured   and   the   ha-morrhage  disappeared. 

A  propos  of  alimentation  by  indirect  methods,  we  shall  give 
Uxter  the  varieties  of  this  mode  of  nutrition. 

When,  owing  to  the  complete  repose  of  the  stomach,  the  ulcer- 
ative pains  are  allayed  and  for  several  days  there  has  been  no 
tendency  to  hainorriiage,  the  patient  may  return  with  prudence 
to  milk,  farinaceous  pajjs  taken  in  spoonfuls,  purees  of  green 
vegetables,  milky  rice,  then  to  grated  raw  meat,  grateil  ham, 
pur<^es  of  potatoes,  bread,  etc..  but  always  in  small  meals  repeated 
every  twfi  or  three  hours. 

In  Kinmachic  cancer,  the  best  foods  for  the  patient  are  those 
which  leave  very  little  residue,  such  as  milk,  raw  meat,  eggs,  etc., 
all  with  the  u.se  of  antiseptics  such  as  benzonapbtol,  subnitrate 
of  bismuth,  chlorate  of  soda,  and  even  mu.stard,  which  it  would 
be  quite  wrong  to  neglect  under  the  pretext  that  it  irritates  the 
sore,  which  nothing  irritates  more  than  its  own  toxins  and  the 
acid  products  (butyric  and  lactic)  of  the  stomachic  or  abnormal 
fermentations  which  always  occur  in  such  cases. 

Acidulated  drinks  (liydrochloric  acid  in  i„-|,,itha)  may  be 
useful  to  these  invalids  who  often  only  secrete  an  intestinal 
juice  bad  for  digestion  and  very  poor  in  mineral  acid. 
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Stomachic  Oiddineas. — Ciiddiness  of  stomachic  origin  can  bel 
connected  with  dyspepsia.     It  coincides  fairly  often  with  hj7>er- 
("hlorhydriii,    more   rarely  with   hypostlienia   of   the  organ,  but 
it  is  always,  or  nearly  always,  accompanied  by  secondary  fermen- , 
tations  and  by  the  producti(iii  of  liarmful  or  toxic  compounds  in 
the  stomach. 

This  giddiness  oecui-s  especially  when  the  stomach  i«  empty, 
two  or  three  hours  after  meals  ;  frequently  also  in  tiie  morning 
when  fasting  at  tiie  moment  of  rising. 

liretonneau  first,  then  liis  pupil  Trousseau,  and  finally  A.  Robin  I 
advi.se,  in  tin.-*  condition,  the  use  of  bitter  tonics  (quiussia,  tincture 
o£nu.\  vomica,  etc),  hut  it  is  the  dietetic  treatment  esi)eoially  that 
they  find  useful  in  these  nervous  troubles.  ■ 

In  the  mf»rning  for  breakfast,  boiled  eggs,  a  little  bread,  cook6<i 
fruit.  No  lii|uid  should  be  taken  at  this  meal.  At  the  two 
others,  pure  or  sliglitl}'  alkaline  water  may  bo  drunk. 

Milky  soups  or  very  light  meat  broths,  meat  or  game,  roast  or] 
boiled  and  slowly  masticated,  vegetables    and  paste  cooked  in 
water  with  the  addition  of  a  little  fresh  l>utter.  Iwiletl  eggs,  lean  llsh 
boiled  without  sauce,  creams,  rice  jiuddings,  etc.,  should  Ix»  taken. 
.^void  rooked  and  fried  butter,  highly -sea.Honed  saiiccjs  and  stcwa,  , 
fried  foods,  pork -butcher's  meat,  preserves,  salads  and  raw  fruits,  j 
es[itH'ially  acid  ones. 

Immi-diately  after  the  meal,  a  very  liot  cup  of  infused  lime-tre© 
flowers,  of  mint  or  camomile,  should  be  taken. 

After  breakfast  and  dinner,  one  of  the  following  packets  should 
bo  swallowed  with  a  little  water  : — 

Cfttpiixod  iiiiii^iicsta  j                                                                    -  \  j                    I 

Hifurljonato  •>(    «odn  ,      ■           ■           •           •           •           -               P^      . 

Pnjpurecl  rlinlk  i  no. 

Lartm                    I  "*     ^j^H 

for  tHi'lve  packets.'  ^^H 

Diet  in  Pathological  Actions  of  the  Intestine.  i 

The  pathological  conditions  of  the  intestine  whieli  arc  con- 
ne<!ted  with  the  digestion  or  whicti  influence  it,  are  :  Clinmic  eon- 
Htipation,  chronic  or  acute  diarrhœa,  dysenterj-.  typhlitis  and 
appendieitLs,  cancer.  Let  us  examine  the  regimens  suitable  iu 
each  of  these  cases. 

Chronic  Cotutipriiion  may  result  fnnn  three  causes  :  Ist,  from 
intestinal  atony  often  maintainetl  by  a  general  morbid  state 
(neurasthenia,  chlorosis,  tuberculosis,  etc.)  ;  2nd.  from  a  want  of 
equilibrium  in  the  daily  ration  between  the  foods  of  animal  and 
of  vegetable  origin,  the  latter  l)eing  entirely  or  partially  excluded  ; 
3rd,  from  too  sedentary  habits. 

Constipation  should  hie  combated  by  the  use  of  an  alimentation 

>   A.  Robin,  Bull.  gen.   de  Thérap..  Marrli  23,  1Ù04.  p.  726. 
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rich  in  herbnccous  and  start-hy  vegctalilets,  by  «iiotlcrate  exercise 
(wjilkiiiR,   hifVi'lin);,  boating,  etc.)  and  by  intestinal  massage. 

We  have  niatle  knnwn  the  herbaceous  foods  in  Part  II  and  à 
propos  of  vcfietiirian  diet  we  have  shown  the  advantages,  and  in 
certain  c;uses  t!ie  dtsai  I  vantages,  of  an  abundance  of  green  veget- 
able.s  in  alimentation  {pp.  20S,  249,  407).  The  vegetaiian diet,  what- 
ever its  uiivantiiges  may  be,  slrould  not  be  overdone.  In  cii-ses  of 
eonsti|)alion,  we  mu.st  aild  to  the  animal  foods  a  sufHcient  (juantity 
{hIx  to  seve?i  tinjes  their  wi-ight)  of  vegetal)le  foods.  The  best  are  : 
Bread  made  from  pounded  wlieat,  and,  better  still,  from  rve  or 
ineslin  ;  black  bread,  vegetable  and  potato  .'(oups  ;  beetroots, 
('at>l)ages,  cauliflowers,  salads,  asparagus,  cooked  acid  fruits. 
MayonnaLse  and  butter  are  also  good.  The  following  act  as 
la.xatives  :  Porridge,  bran  bread,  churned  milk,  milk-sugar,  whey 
a.s  a  drink  with  or  without  the  addition  of  tamarind,  es]3ci*ially 
ucidulated  wliey  :  honey,  gingei-brca<l,  prunes,  hictose  (10  to  12 
ginis.)  taken  in  tlie  morning  fasting  in  lemonade  or  with  a  little 
hot  rn/r  iiti  luit  or  warm  kola,  these  two  la.st  serve  to  regulaU*  and 
slightly  stimulnU'  the  iMMiitaltic  movements  of  the  intestine  ; 
la-^stlv,  aerated  waters. 

Another  good  habit  is  to  take,  before  breakfast,  two  glasses 
of  cold  water,  of  slightly  bicarbonated  water,  or  even  of  cold 
milk. 

I  have  not  to  speak  here  of  medicinal  laxatives. 

Avoid  rice,  eo(;oa,  very  strong  and  too  generous  wines, 
all  fruits  rich  in  tannin,  too  concentrated  meat  soups.  Some 
authors  think  it  advisable  to  abstain  from  potatoes  ;  1  only  see 
reason  to  the  contrary. 

The  t(xt  prolonged  stagnation  of  food  in  the  intestines,  espef'ially 
those  of  exclusively  carnivorous  origin,  may  lead  to  local  inflam- 
mation of  stercoral  typhlitis  which  may  involve  the  ileo-ca?cal 
appendix.  Milk  witli  the  addition  of  lactin.  képhir,  whey,  veget- 
ables in  light  purées,  oatmeal,  etc..  serve  to  feed  tliese  invalids  and 
may  help,  witli  the  laxative:^,  to  re-establish  proi)er  action.  But 
here  medicinal  intervention  should  be  placed  in  the  front  rank. 

If  a/)j>i  luliritis  is  threatened,  tile  repose  of  the  patient  and  of 
the  organ  by  means  of  opiuiir  and  almost  complete  abstention 
from  foixl  are  indispenmiile  while  the  acut*  condition  and  nausea 
j)ersist.  The  invalids  should  only  be  allowed  a  little  milk  and 
water  if  it  is  well  supportefl,  light  vegetable  broths  with  tlie 
flour  of  semolina  or  rice,  milk  of  almonds  and  albuminous  water. 
Coinjjleti'  abstinence  from  foinls  is  necessary  while  vomitings 
occur.  If  these  symptoms  disappear,  if  the  light  foods  apjx-ar  to 
be  supported,  one  can  try  then  a  little  veal  or  chicken  broth  with 
semolini  or  ta])ioea.  some  milk  gruel,  paladas,  clear  purées  of 
potatoes  or  of  cooked  apples,  and  later  a  little  raw  or  gjated 
mutton.     Tliis  alimentation  is  also  the  proper  one  for  peritonitis. 
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Tli«!  stagnation  of  stercoral  matters,  the  al)uso  uf  irritating 
spictw.  too  stimulating  foods,  too  hoarty  meals  and  certain  flatu- 
lent vegetibles  niiiy  lead  to  the  hemorrhoidnl  stale,  with  or  with- 
o  Jt  h  cmorrhage.  In  this  case,  all  excels  in  diet  must  be  sup- 
pre.-îsed,  especially  all  excess  in  meat,  wine  and  highly  spirtil 
condiments:  (most  particularly  pepprr),  whilst  salt  and  vinegar  may 
he  taken.  For  a  few  days  the  jiatieut  should  keep  Uj  milk  foods, 
to  purées  of  potatoes,  carrots,  rice,  c()miK>tes  and  very  rij)e  fruits. 
After,  a  little  hoiled  fish  may  be  added.  He  may  only  return 
slowly  to  boiled  poultry,  ham,  fish,  light  wine  and  beer.  All 
vegetables  which  leave  too  much  re.sidue,  such  as  roots,  c.aljbagos, 
haricots,  beaiLs,  onions,  strong  coffee,  alcohol,  etc.,  should  be  for- 
bidden. A  sedentary  life,  and  especially  oflice  life,  is  bad  for  these 
sufferers. 

Chronic  lihtrrkuM  nr  I itte-itiitnl  Catarrh  is  often  caused 
or  maintainetl  by  irrational  alimentation.  The  use  of  green 
fruit<s  or  of  coarse  and  unnubstatitial  herbaceous  vegetables, 
black  bread  or  bran  bread,  sahul,  dishes  too  .salt  or  t<xi  fat,  too 
acid  wine,  game  and  other  high  meats,  raw  foods,  whatever  be 
their  nature  if  they  are  biitlly  cooked,  indigestible,  or  too  sweet, 
too  starijliy,  too  fat  ;  the  use  of  batl  lider  and  of  certain  beers 
whilst  eating  ;  bad  water.->  which  have  not  lieen  Hlleretl  or  boiled, 
or  are  too  cold.  Chill  of  the  feet  or  stomach  may  also  causo 
intestinal  c.itarrh.  In  every  case,  the  best  di(>t  consists  in  sup- 
pre-isiiig  at  first,  or  as  soon  as  possible,  all  these  foods  or  harmful 
habits. 

The  following  foods  arc  also  advisable  in  these  cases  :  Albumin- 
ous watei-s'  :  milk  when  it  is  well  digested  and  es[)ooiaLly  steril- 
ized milk,  which  often  produces  slight  constipation,  milk  mixed 
witl)  arrowroot,  decoctions  of  .sago,  raw  grated  itmtton.  mixed  or 
not  in  soup  ;  later  on  the  lean  of  grated  ham,  yolk  of  eggs  boiled 
or  taken  witli  a  little  lemon.  Later  jjatients  may  1k'  allowed 
lean  fish  boiled  in  salted  water,  grilled  meat,  but  only  in  a  snuill 
qunntity,  purees  tif  \egctabkvs  Iwiled  in  water  jjreviouslj'  decal- 
cined  by  a  pinch  of  carbonate  of  soda,  broths  of  rieo  luid  wheat 
Hour  (but  not  of  oats),  diistiused  or  not  ;  white  of  egg  cooked  of 
merely  beaten  up  'and  mixed  with  drinking  water,  farioau'^oua 
meat  soups  with  breati  or  dilTcrent  p:istes,  cooked  clieese, 
cream  with  egg  and  milk.  Cocoa,  cjuince  or  currant  jelly, 
preserves  of  cherries  and  very  ripe  red  fruits,  et'C.,  are 
suitable  for  these  invalids.  As  regards  drinks,  the  best  ia 
these  cases  are  red  winea  rich  in  tannin  such  as  those  of  Bordeaux 
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'  To  the  wliiteof  on  egx  which  haa  been  beaten  «p  to  destroy  the  mem- 
lininea  and  tlion  passed  throiigh  a  canvas  bai;.  odd  400 cc.  of  wHt«r  and  • 
lillle  supkr.  I(  iieceasiiry  a  nnatl  iiuantily  of  colTcc,  uugiiac,  Kirschwuwwr, 
\otnoa  juice,  etc.,  may  he  udde<l  to  tliis  preparution. 
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or  the  good  wines  of  the  South  diluted  with  water,  port,  Malaga, 
tea,  rice  water,  coffee  of  sweet  berriet»,  etc. 

But  it  is  nece.ssnry  to  act  with  prudence  whilst  feeling  our  way  : 
only  feeding  these  invalids  very  moderately  at  first  if  one  wishes 
to  avoid  relapses.  Let  me  roeall  that  in  theae  cases  10  to  15  per 
cent,  of  the  foods  pass  into  the  fieues  (instead  of  5  per  cent, 
normally),  and  may  irritate  tlie  intestines. 

The  sami-  ohservation^  in  the  ease  of  acute  diarriuca,  sna- 
eeptible  to  diet  and  Nicdieinal  m.'ans. 

M iif.o- M fmiminoH.-,-  Enhrilis  is  an  intestinal  catarrh  with  an 
abundant  elinihiation  of  mucus  exfoliation  of  the  mucous  mem- 
branes and  intermittent  eoUcs.  The  Hul)jei:ts  who  are  attacked 
with  it,  are  generally  neuropaths  and  the  most  suitable  diet  for 
them  is  one  which  will  cause  the  evil  coasequencew  of  their  ali- 
mentary habits  to  disappear  whilst  paying  attention  to  their 
general  health. 

These  invalids  shtndd  only  partake  of  light  meals:  four  to  five 
per  dity.  In  the  morning  a  little  milk  soup  or  a  broth  (with  or 
without  3'olk  of  egg)  nv  farinaceous  soups  (oats  e.\:ceptetl),  civarn 
of  fieri,  tapioca  or  sago.  This  light  meal  may  be  repeated  at  10 
o'clock.  At  noon  macaroni  or  grat<^d  cheese,  potatoes  with  a 
little  fresh  butter,  brains,  lean  fish  eookwl  in  water,  cooked  creams, 
preserves  of  r«l  fruits.  A  small  (juantity  nf  pure  water  nuiy  be 
taken.  In  the  evening,  the  .same  meal  as  at  noon  with  the  addi- 
tion of  a  vegetable  or  meat  soup,  but  light,  some  purées  of  veget- 
able, a  fresh  boiled  egg,  cooked  fruits,  etc. 

Rice  water  to  which  a  little  lenjon  hits  iivvu  added,  weak  tea 
as  a  drink  and  citronade  may  bo  recommended. 

In  ca.ses  of  dyfientenj,  in  view  of  the  hyi>eremic  and  ulcerated 
condition  of  the  great  intt'stine,  all  cold  drinks  should  be  avoided 
becau.se  tlie  reHexes  would  immediately  congest  this  portion  of 
the  ijitestinal  tube.  Rice  water  or  barley  water  rendeiiMl  acid 
by  the  addition  of  a  little  lemon  juice  and  slightly  sweetcmni  ; 
toast  water,  tea,  milk  of  orgeat,  may  be  given  as  drinks  with  tho 
exception  of  .Seltzer  water,  lemoniules  which  are  too  acid,  and 
colïi-ç. 

Boiled  milk,  or  l)etter still,  stcrili/,ed  milk,  provided  it  can  be 
digested,  forms  a  fundamental  fowl  for  these  invalids.  Ijiiter, 
additiotLs  may  be  made  of  decoctions  of  flour  of  rice,  semolina, 
powders  of  casein. and  even  yolk  of  egg,  grated  cheese  (Gruyère, 
Parmesan)  and  iinally  the  crust  of  bread  and  lean  minced  ham. 
If  milk  cannot  be  dige.sted,  raw  grated  mutton  taken  in  small 
quantities  at  a  time  may  be  given.  Likewise  milky  meal  may 
be  tried.  Decoctions  of  barley,  sweet  almontls  or  rice  are  not 
so  successful.  Above  all,  the  large  intestine  should  be  washed 
and  disinfected  in  everj'  jwrtion  with  large  injections  (1  to  2 
Utres  containing  0  5  to  1  grm.  of  nitrate  of  silver,  etc.).     One  or 
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two  of  these  injections  are  generally  sufficient  and  permit  after- 
wards of  the  digestion  of  light  foods. 

The  same  treatment  should  be  adopted  in  cases  of  diarrhœa 
of  tuberculous  patients  ;  here  again  the  most  easily  supported 
substances  are  milk,  grated  meat,  cocoa,  red  wine,  etc.  As 
in  the  preceding  case,  medicaments  may  be  added  such  as 
opium  coated  with  extracts  rich  in  tannin  (rhatany,  coffee),  which 
prevent  its  stomachic  absorption,  and  have  a  direct  effect  on 
the  intestine  itself. 

Oastro-Inteatinal  Rheumatism. — ^The  stomachic  and  intestinal 
walls  may  be  the  seat  of  pains  analogous  to  those  which  attack 
the  muscular  aponeuroses,  a  pathological  condition  known  as 
gaslro-intestinal  rheumatism.  The  principal  rheumatoidal  state 
of  the  intestinal  membranes  is  still  little  Imown,  but  it  appears  to 
U8  to  be  the  origin  of  a  crowd  of  disorders  called  nervous,  mostly 
of  unknown  origin  and  very  difficult  to  cure.  In  the  case  of 
arthritics  it  may  be  brought  on  by  an  excess  of  too  cold  drinks. 
In  every  case,  the  best  way  to  remedy  this  condition  is  to  abstain 
entirely  from  cold  drinks  and  take  only  hot  aqueous  beverages  : 
infusions,  weak  tea,  hot  water  when  needed,  even  while  eating. 
The  patient  becomes  quickly  used  to  them  and  the  satisfactory 
effects  of  this  singularly  active  practice  are  not  long  in  appearing. 
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DIET    IN    DISEASES    OF    THE     LIVER    AND     PANCREAS — DIABETES, 
AZOTimiA,    PIIOSI'HATURIA 

ryiET  in  Dmtiw.i  of  Ihc Liver. — The  f unttioii  of  the  liver  is  to 
[jurify  till'  filood  and  to  separati.'  fmni  it,  during  circulation, 
till'  itn|>uritie.s  of  intestinal  origin,  to  rid  the  system  of  the  detritus 
of  di.ssjrnilatuui  :  glycocol,  ttiurin,  ingincnts  from  the  lui'inoglobin, 
amide  acids  and  aiiuiiMniaral  salt*!,  tlie  ultimate  states  which  the 
liver  tran-sforms  into  urea,  etc.  It  also  hastens  the  pancreatic 
digestion  and  the  absorption  of  fats  by  the  bile  which  it  pours 
intx)  tlie  int-ewtine. 

The  liver  plays  a  very  important  part  in  assimilation  :  albumin 
and  jK'ptons,  when  they  are  injected  into  the  animal  by  the  vena 
porta,  disap|R'ar  through  the  liver  and  are  from  that  time  assimil- 
ated ;  they  are,  on  the  contrary,  R-jccted  by  the  kidneys  when 
they  are  sent  into  the  blood  by  any  other  vein,  the  jugular  vein 
for  example  (C.    Bernard;  Cii.  Mouchard  and    Royer;  Seegen). 

The  liver  also  arrt«t»  on  its  way  tlie  alimentary  sugar  whi<:h 
it  changes  into  glycogen,  etc.  It  elaborates  and  nuxiifies  the 
intestinal  fats.  Thas  we  perceive  the  very  important  assimil- 
ating function  performetl  by  this  organ  and  the  necessity  of  not 
overburdening  its  activity  by  an  imprudent  alimentation. 

Its  physiological  rôle,  its  multiple  functions  of  purifying  the  blood 
and  a.*jsiinilating  the  albuminoids  and  fat.s,  already  show  at  once 
the  way  in  whii;h  one  should  direct  one's  alimentation  to  avoid 
overworking  the  liver,  or  causing  it  to  Ijet^orae  permanently 
congested,  or,  if  it  is  already  out  of  order,  giving  it  work  beyond  ita 
power. 

Obligetl  to  act  immoderately  if  it  receives  digestive  products 
which  are  too  abumtant,  too  nitrogenous,  too  fat  or  too  alcoholic, 
the  liver  becomes  gorged  with  blood  and  hypertrophied  owing 
to  the  excessive  work  whicîi  these  undesirable  conditions  im- 
pose on  it  ;  it  then  liecomes  tired  and  weak  and  sooner  or  later 
incompettait.  But  whether  it  l)e  in  a  state  of  over-activity  or 
incompetency,  the  best  thing  to  do  for  this  organ,  if  it  is  diseased, 
is  to  reduce  its  activity  to  a  minimum,  for  either  it  is  in  a 
state  of  hypertension  wliich  requires  to  be  mitigated,  or  else  it  is 
in  a  condition  of  weakness,  of  slow  or  impaired  work,  and  its  forces 
should  be  husbanded  ;  to  attempt  to  remetly  this  incapacity 
by  artificial  stimulants  is  to  treat  it  like  a  cab-horse  which  is  roused 
to  further  effort  by  the  whip,  it  is  true,  but  at  the  expense  of  his 
final  resources. 
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Thc«e  observations  all  aid  U8  in  dieting  tliosp  sufTiTiag  fi"oni 
liepatic  ailments.  They  show  that  from  this  latter  point  of  vàew 
there  is  no  need  to  go  beyond  the  classification  <if  these  into 
invalids  suffering  from  hyporstcnic  and  hypostenic  livers  and 
invalids  with  enlarged  or  eontractt^d  livers.' 

And  sinee  this  organ  is  the  great  transformer  of  the  alimentary 
chyle  and  the  [)uritier  of  the  mesenteric  venous  hhnKl.  it  is  well 
from  the  first  to  take  precautions  that  the  atiincntation  and 
digestion  do  not  continue  to  impose  work  on  it  beyond  its  forces. - 

It  is  known  too  that  nearly  all  complaints  of  the  stomach  and 
intestine  have  an  influence  on  the  action  of  tiie  liver  ;  and 
reciprocally,  the  imperfections  of  nutrition  which  modify  the 
action  of   this  gland   influence   the  digestive   organs. 

The  diet  of  the  liepatic  suiiject  ought  then,  In-fore  ail,  to  spare 
the  stomach,  to  have  R'giird  to  digestive  troubles,  particularly  liy- 
I>ochlorhydria  which  alone  sultices  to  excite  and  congest  the  organ. 

Tlie.se  subjects  tlu^n  must  eat  in  niotleration,  restricting  thus  the 
work  of  the  liver  which,  as  is  known,  acts  on  the  fats  and  sugars 
but  espwially  on  aibumiiiou.s  foods,  and  particularly  on  those 
of  animal  origin.  It  is  from  the.se  footLs  that  intestinal  digestion 
produces  lh(!  nui.xinuun  of  nitrogenous  wast^e,  harmful  matters, 
nmriioniaciil  salts,  particuhiily  oxaniate  and  carbamate  of 
ammoni,!.  which  the  liver  is  i-liniinating  by  means  of  the  bile, 
with  oilier  elements  of  innutrition  if  it  hau  not  been  able  to  trana- 
form  them  into  urea. 

It  will  be  nndcrstnud  that  it  is  neccssjiry  to  impose  on  hyjjer- 
trophied  or  atrophied  livers  (it  makes  little  difference)  the  least 

'  As  siijTis  of  hc>[)Htii'  iiii'iipucity,  M.  A.  Robin  iiidicatoa  tho  fnllowiug 
{Bull.  tKérajirtuique,  Mur.li  -^3,   I'.MH  ;    p.    IGS):  — 

Int.  Ttii!  pro«onc(i  ul  urocrylhrin  in  tlio  urine.  \i  i«  IIk-  pink  pijrincnt 
which  rwideii»  \\w  «iJKtitly  nrid  uriniw  of  certiiin  invuliils,  u»  wi-ll  an  tJi» 
deposits  which  form  there. 

2nd.     The  lowering  of  the  nitrogenous  WHjfficicnt  "i^^  »'lr.«m. 

total  nitroj;en 
coefficient  boromea  in  theae  cases  lower  tlinn  0  8U. 

3rd.     The  lowering  of  the  proportion  of  sulplnir  ^^  ^^  coeffi- 

cient of  the  oxidnt  inn  of  the  sulphur. 

4th.     The  more  or  Ions  great  diseoloration  of  the  oxrrements. 

8th.  Tho  diminution  of  tho  reactions  of  the  liver  submitted  to  the 
action  of  the  cliolngogues. 

I  add  that  in  the  case  where  the  \\\fT  acts  imperfectly,  the  toxicity  of 
the  urine  rises  above  the  nom»>l,  and  the  phoKphotunpilir  or  silieotung- 
«tic  reartiniis  indicatx  in  the  renal  exrrelion  the  relntivelv  nbiiiidiuit 
presence  of  nitrogenous  matterti  of  lUkaloid  nul  ure. 

'  See,  on  the  subject  of  I>itl  of  UrpiUk*.  Itullttin  </,•  I»  Socii'l<  dr  OUra- 
peutiqur.  Report  of  M.  LinoHMier,  Meeting.  January  27,  I «04  and  disciiminna 
Afeetings  of  Kebruury  24,  and  Man-li  2;»,  works  and  disrussiuiiR  from  which 
we  hove  borrowe»!  several  of  the  views  stated  hero  concenung  the  diet 
of  hepatic  subjects. 
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pos-sible  amount  of  this  work  of  purification,  of  alimentary  tranii- 
fontiation  or  selection. 

Tlitis,  those  suffering  from  disorders  of  the  liver  of  whatever 
kind  they  may  be,  should  avoid  an  alimentation  which  is  too 
abundant  or  too  nitrogenous.  The  latter,  moreover,  while  pro- 
voking hydrochloric  hypersecretion  intluences  the  liver  on  the  one 
luind  by  irritating  on  its  way  t!ie  ampulla  of  Vator  and  on  the  other 
hand  l»y  bringing  tlie  nitrogenous  matt-ers  of  anomatou.s  fermenta- 
tions, gastric  or  intestinal,  which  provoke  and  augment  the  purify- 
ing work  of  the  gland. 

It  is  well  also  to  avoid  the  abuse  of  foods  which  are  too  succulent 
and  too  fat,  .spices  and  evcryt fling  which  may  produce  hypcr- 
ehlorbydria  (p.  4;i()). 

The  same  remarks  apply  à  fortiori  if  there  is  jaundice  with  gravel 
or  biliary  calculi. 

Meats  which  are  too  young,  and  particularly  veal,  or  too  much 
charged  with  extract  (venison,  over-worke<l  animals,  high  or 
pickled  m?ats,  Crustacea,  fat  or  preserved  fish)  are  especially  to  bo 
fe:inid.  But  as  albuminoids  are  above  all  necessary,  it  is  especially 
from  a  vegetable  regimiMi  and  milk  that  we  should  nhtaiti  them 
without,  however,  alj.sulutely  c.vcluding  meat,  except  perliafjs  in 
Oii.scs  of  ivtro|thiccirrbo.sis and  other  .serious  conditions  of  tlie  liver, 
where  a  lacto- vegetarian  diet  should  be  exclusively  iwlo|)ted.  We 
know  that  \enrki  and  I'avlow  luive  proved  that  when,  in  the  case 
of  a  df)g.  by  means  of  an  a|)erati<in  for  H.stuhi  known  a.s  Kck's,  the 
portal  vein  Ls  directly  brouglit  into  the  inferior  vena  cava,  thus 
suppressing  the  hepatic  J)^^^tal  i-irculation,  it  Ls  possible  to  feed 
this  animal  almost  indetinitely  on  nùlk,  vegetable»  and  bread. 
But  from  the  time  it  is  given  meat,  the  dog  becomes  surt^'  and 
snappy,  Ls  .seizetl  with  grave  nervous  dlsorder.-i  and  end.s  by 
dying.  Nencki  established  that,  in  this  case,  the  liver  no 
longer  eliminate-»  the  jioisons  which  form  thems-lves,  parlicuhirly 
the  carbamatf  of  ammimia,  which  is  found  again  in  the  bloinl 
and  which,  henceforth,  reacting  by  its  toxicity  on  the  nerve 
centres,  produces  the  disorders  noticed. 

It  is  true  that  milk  introduces  into  the  organism  a  super- 
abundance of  fatty  biKlies  which  should  be  avoided  as  much  as 
possible.  But  we  may  give  skimmed  milk,  which  does  not  contain 
more  than  10  to  15  grms.  of  butter  per  litre  and  wliich  has  lost 
none  of  ils  albuminoids. 

M.  A.  Robin  considers  the  milk  diet  as  rigorously  necessary  in 
cases  of  hj-jiertrophie  cirrhosis,  the  congestive  period  which  pre- 
cedes the  state  of  atrophic  eirrhosLs,  and  in  cases  of  patients  with 
the  big  liver  of  Reichmann's  disoaiie,  with  ga-stric  ectasia.  M. 
Mathieu  also  recommends  the  lacto-vegetarian  diet  in  all  these 
cases,  but  mo^t  particularly  in  cirrhosis  and  in  smniocholitis 
(BM.  thérap.,  Seaiice  of  March  9.  1904. 
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All  fatty  foods  and  coiwequetitly  also  farinaceous  ftunlsand  dry] 
ve|j;ctal)les  (potatoes,  dry  pea.s,  dry  haricots,  lentils,  beans) 
should  he  c<jual!y  n-strictcd  bei-ause  their  starchy  matters  arc 
so  easily  tran.sfortncd  in  the  liver  itself  into  fatty  substances.  It 
is  from  this  latter  jiniiit  of  \\v\v  luid  also  liecause  of  its  stimulating 
action  on  the  di^'pstive  and  he]mtic  functions,  that  it  is  also 
necessary  to  proserihe  aleivhol  and  too  generous  wine-s,  which  con- 
gest the  liver,  pritvoke  the  formation  of  fats  and  prevent  their 
coinliustion.  Further,  aeeording  to  M.  Lancereaux,  phustcred 
wines  would  he  ])iirtii  iilarly  dangerous  and  might  liecome  the  cause 
of  cirrlinsis. 

These  patients  must  give  up  c^ofTee  and  rwpecially  chocolate, 
whirli  are  iit  ouee  too  stiiniilating,  (no  faf  and  richly  o.xalic. 

They  iiHi^t  also  avoid  all  iriitatini.'  aiitl  indigc-stihie  vegetables; 
green  cahluif^e,  lîrwssels  sprriuts,  mushrooms,  truffles,  turnips. 
radi.shes,  ])iikies  anfl  gherkins. 

Ureail  sliould  he  jrartly  replaced  by  potatoes,  which  alkalizO' 
the  I)1o)k1  insteiul  of  rendering  it  acid. 

Spices,  es[H'cially  pepjier,  have  a  directly  irritating  effect  on  tho 
liver  with  a  teniliTiey  to  sclerosis  (Hudd  ;  Hrix). 

llislii's  too  inueli  seasoned  with  vinegar  should  l)e  avoided. 
Iji-mnn  may  he  taki'O.  but  in  nioderution. 

Ilerhacentis  vegetal)l<'s,  tnljcrcies  and  roots,  salads,  cres^!, 
tomatoes  and  even  I'auliHowiTs  (l)ut  not  sorn-1  and  spinach),  frcjsh 
cheese  not  too  fat,  lean  Ksli  (sole,  whiting,  imillet,  (urhot,  hadd(K-k. 
etc.),  ri}X>  fruits  of  every  kind,  are  the  foods  which  are  mast  suit- 
able in  these  ea.ses.  A  mistake  has  l)oen  made  in  forbidding  eggs 
and  certain  fresh  vegetables,  such  as  dwarf  jK-as  and  French  beans, 
Ix'cause  they  contain  a  little  cholestcrin.  The  chole^it^rin  which 
may  Ir>  dc])osited  in  the  biliary  vesicle  dws  not  originate  in  this 
way,  the  s|)ecial  cholesterins  of  the  foods  renuiining  entirely 
insoluble  and  incapable  of  as.similating  in  the  aliment^vry  canal. 

Water  and  milk  dihitwl  with  wut^er,  very  weak  tea,  and  all 
other  Imrndess  infusions  are  tlie  beverages  for  thc-se  invalids. 
If  there  is  any  hepatic  colic,  only  skimmed  milk,  cooling  draughts 
and  vegetable  or  farinaceous  soups  should  Ix»  allowed. 

lt\iilropfiif  cirrkiMiiof  Laenner.  the  samediet  should  be  followed. 

If  there  is  biliary  lithiasjs,  all  the  |)rec*Hling  prescriptions  apply 
eipially  and  «'Specially  to  the  eiUHlitied  milk  diet.  It  is  well  in  this 
case  to  stimulate  and  regulate  tlie  couixc  of  the  bile  by  means  of  a 
small  quantity  of  roast  meat  taken  at  the  morning  meal,  and 
aided,  if  required,  by  watery  wine  and  cholagogucs. 

In  ailmenU  of  the  paiwrea^,  the  assimilation  of  fats  is  genoraUy 
badly  performed  ;  they  are  found  undigested  in  the  fteocs.  They 
may  be  replaced  V)y  starchy  or  sugared  materials,  at  least  if  then» 
is  not  glycosuria  at  the  same  time.  In  tliis  case,  the  diet  of 
diabetics  in  tiie  most  suitable. 
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Diet  in  Diabetks  Mellitits. 

Diabetes  is  an  abnortiuilstate  of  the  fimctioiis  of  nutrition,  the 
primary  cause  of  wliieli  still  escapes  us,  or  at  lea-st  is  very  obscure. 
It  consists  in  an  abiUKinal  urinary  excretion  of  glucose  witli 
concomitant  azoturia  which  may  exceed  by  50  to  100  [*pr  cent,  and 
more,  the  normal  kwscs  in  nitrogen.  The  pritwipal  indication  in 
this  ailment  is  to  avoid  everytliiag  wliich  may  excite  thb* 
aKoturia  and  at  the  same  time  this  los.s  of  sugar,  or  its  accumula* 
tion  in  the  blood. 

In  the  slight  forin.s  (Olyco/iuria),  the  invalid  maylo^e  from  10  to 
lOllgnnn.  ofsujj.ir  [ht  day  with  2,0!)[)to  2,ô!ll)cc.  of  urine.  (!cner- 
ally  in  these  cases,  he  retains  liLs  stiuilness  and  (be  a])j>c!irances  of 
licallb.  If  the  carbo-hydrates  in  his  alimeuliilion  iirc  nlinnst 
entirely  suppre.s.sed,  the  greater  part  of  the  sugar  nijiidly  dis- 
aj)])P!l^^  fnxn  the  urine.  In  serious  form.s  of  diabetes  whicli  very 
often  coincide  with  the  alteration  of  the  [tancreas,  invalids  may 
lose  from  'MH)  to  I.OOO  grtns.  and  more  of  sugar  daily  and  pass  3,  4 
aiidu|tto  10  litres  of  urine  in  tvvpuly-four  hours.  In  these  cases, 
whatever  is  done,  the  sugar  tloes  not  disappear  from  the  urine; 
till'  invalid  lnus  no  longer  the  jiowei'  for  using  or  destroying 
wh:it  he  fiutUH  at  the  expense  of  his  protopla-smie  substanecs. 
H'  rajiidly  beeom.'s  thin,  und  'rgoitig.  as  it  were,  a  melting  of  all  his 
1  issuc-i  a]ul  soon  succunvbs,  carried  oil"  most  often  by  tuberculosis. 

The  three  principal  dietetic  indications  in  diabetes  are:  1st, 
to  banLsh  as  far  as  po.-«ible  every  fo  «1  whicli  may  furnish  ghioose; 
2nd.  to  cure  the  exaggeration  of  nitrogenous  losses  by  a  suitable 
animal  diet  ;  3rd.  to  conform,  as  much  as  possible,  to  the  diet 
wfiich  agrees  with  t!ie  juithological  state  of  which  the  appearance 
of  sugar  in  the  urine  is  only  a  symptom. 

Hence  the  folhjwing  rides  :  Reduction  to  a  minimum  of  cane 
sugar,  glucose,  ordinary  fecula  ;  alimentation  in  meat  proportional 
til  the  nitrogenous  di.ssiniilalion  ;  replacement  by  fatty  bixlies 
of  the  habitual  stareliy  fotxls  ;  spticial  diet  suitable  to  the  vicious 
or  morI»i<l  constitution  of  the  subject. 

I5y  reduction  to  a  minimum  of  the  sugar  and  starches,  we  mean 
that  the  |);Uicnl  .should  oidy  take  the  sugar  and  starchy  matters 
which  he  can  tolerate  without  the  glucnvse  of  the  bhunl  [Kussing 
jRvrceptiblv  into  the  urine.  If,  for  example,  a  glycosurie  patient 
taking  an  average  mixed  alimentation,  lo.ses  .'Vl  grnis.  of  sugar 
by  his  urine,  he  sluaihl  do  away  with  at  IciLst  50  grms.  of  sugar 
or  starch  per  day,  and  still  more  if  necessary,  until  he  pa8.se>s  little 
or  no  sugar  by  the  kidneys. 

We  say  :  .Suppression  of  the  saccharo.Hc  or  cane  sugar  and  of 
glueo.se,  but  not  of  lévulose,  a  special  sugar  which  is  not  sensibly 
eliminated  ;  retluction  of  .starcliy  foods  but  not  of  fho.se  which 
Kiilzbas  pronuunced  barndess  and  which  are  rich  not  in  ordinary 
starch, but  in  inulinand  inosit,sp<,*c)al  starchy  siu:charinesulistance,& 
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^H^          which  are  unfitt-ed  to  be  changed  directly  into  glucose  :  such  are 
^H           Jerusabni   artifiioked,  viper's   niass,  scorzonera,  salsify,  Fi"cnch 
^H           beans,    chicory,  lettuce,    carduons,  onions,    leeks,  many   mush- 

^H               As  to  asparagus,  radish,  cress,  long  radishes,  turniiJS.  horee-radisJj  ^H 
^H           and  especially  the  vegetables  ])roperly  so  called  :  spinacli,  sorrel. 
^H           cucumber,  cole  cabbage.  caiiHHower.'sauerkraut,  ,sala<is  of  every 
^H           kind,  these  may  also  be  taken,  as  they  contain  but  wry  few  carbo- 
^H            hijdrutci.     Moreover,  cooking  carries  off  from  these  vegetables  a 
^H            large  projmrtion  of  their  sugai-s  and  partly  tli.ssolves  their  starches, 
^H            which  dlsu])])e!(r  with  the  water.                                                     ^^^H 
^H                ilei-e  arc  sonic  figures  which  prove  this  : —                        ^^^^H 

^^                                                                  C'ARBO-HvDB.VTiCS    FOK    KU)    P.VRTS.                                     ^^^^^ 

Before  Cooklnc. 

3-2 

«•7 
2-6 
31 

AncrOmildiiR.        ^H 
1-4                  fl 

H    1 

^H              Cniilifldwers 

^^m              Spiimcli 

^H              Hnudcxl-oabbage 

^^Ê              ARpiiraKiiH 

^^1               Lung  rudiuliPM 

^H              Saiierkrnut 

^H                Thus  10((  grms.  fif  cooked  a.sparagus  only  contahi  l(î  gnns.  of 
^H            carbii-liydrates.  llMJ  grins,  of  cauliflowers  only   14  grins.     These 
^H            fiMjds  may  coriHei|uently  1m»  given  to  jM'oplc  suffering  from  dialietps. 
^H                Fruits  properly  so  called,   particularly  those  of  the  rosac^ew  ^ 
^H            (peiulies,  apples,  ajjricots,  pe.ars,  strawberries,  raspberrieii),  con-  ^H 
^^m            taining  as  a  rule  only  5  to  fi  j)arts  of  sugar  and  1  to  7  of  starch  per  ^1 
^^B             KMI,  may,  in  ca.se  of  necessity,  1k'  tolerated,  provided  they  an  not        1 
^^B             taken  in  ixcmn.  as  IWt  to  1 5>)  grm.s.  per  day  do  not  introduce  nitiro  ^H 
^^B            sugar  than  It)  to  Ifi  grms.  <if  bread  do.     .Moreover  half  of  this  sugar  ^H 
^^1            is  in  the  form  of  levulo.se  which  rapidly  (iisa|)]H'ars  from  the  bloml        i 
^^m            The  same  may  be  said  of  the  orange,  lemon,  jxjinegranate,  etc.  ^J 
^H                With  still  moiv  rt>asonmay  those  fruit^i,  which  contain  scarcely  ^B 
^^B            any  sugar  or  starch,  l>e  sanctioned  :  almonds,  nuts,  olives.     On  the^H 
^H            other  hand,  it  is  necessary  to  avoid  thitse  which  are  rich  in  sugar ^H 
^^1            or  starch  :    bananas,  chestnut.s.  cherries,  gra|>es,  etc.                    ^H 
^H                Bread  with  its  45  jK?r  cent,  of  starch  is  not  good  for  these  invalid^.^H 
^H                \  bn>ad  called  (jlitten  (p.  228)  is  made  for  them  :   but  invalids  do^| 
^H             not  much  appreciate  it.  and  these  so-called  breads  contain  Ix^ideH^H 
^H             from  8  to  25  {kt  cent.,  and  sometimes  more,  of  ordinary  staivh.       1 

^B             almost  etitirely  devoid  of  starch)  from  aleuronal  mixed  with  tlour^| 
^^H              containa  8  to  20  iht  cent,  only  uC  carbu-liyilriiltn.                                           ^^H 

DIET    IN    DIABETES    MELLITUS 

etc.      Almost  alljtliese  preparations  contain  starch  aiid  the  invalid 
very  aooii  tires  of  them. 

It  is  bettor  to  rcpliuo  liivad  by  potatoes,  the  use  of  wliich  lias 
been  highly  reroniinentled  (Moshc-).  It  contain<i,  foretjual  weight, 
niort»  thuii  half  li-s-s  starcliy  jirinciples  than  bread.  If  then,  50 
grma.  of  i)n"!ul  were  tolerated,  they  fould  lie  replaced  with  ad- 
vantage by  KM)  to  1541  grins,  of  potat«>s.  SI.  Matst'  ha-s  shown 
that  tliis  substitution  lau.sod  the  urinary  sugar  to  diminish  and 
tiiiil  this  food  was  indeetl  of  all  starches  that  which  diabetica 
t<»h'rated  best,  at  least  in  average  cases,  and  providetl  it  was  not 
taken  in  excess. 

Fi  >r  <  irdinary  carbo-hydrates  we  may  substitute  to  a  great  extent, 
but  rint  entirely,  fatly  bodies.  This  end  is  practically  reacbwl  by 
largely  acUling  butter,  bacon,  fats,  olive  oil,  to  the  vegetables  which 
are  allowed.  Cream  from  milk  well  cenlrifugalized  scareelj'  eon- 
taiiw  any  sugar  and  is  most  uaefu!  in  tlie«e  cases.  As  mucli  as 
20O  grms.  f>f  fatty  bodies  may  thus  be  easily  given  daily  to  these 
invalids.  It  is  not  always  i)o,s.sib!e  to  totally  replace  the  carbo- 
hydnitew,  and  in  oixierto  assure  goixl  assimilation  it  is  even  desir- 
abh"  that  .(  small  (|iiautity  of  starches  slmuld  be  giveti  to  dial>etic9 
in  the  form  of  bre;id  {'A)  to  (jO  fiiwin.  perdiiy)  or  jiotato  (lIM)  grms.). 

We  have  staled  that  the  fotnl  of  a  diabetii'  should  be  rich  in 
nitrngciiaiid  pniporlictmile  tct  the  excess  of  it  which  they  e.vcrete 
by  till'  urine. 

Without  tloiibt  many  of  tlie.se  invalids  eat  tcio  much  from 
habit  ami  should  regulate  their  aUowance  ;  but  in  the  case  of  thin 
dialxîtics  esjH'i-iiilly,  consumption  l>ecomes  rapid  even  with  the 
p(X)rest  and  .strictest  regimen.  In  these  cases,  these  invalitls should 
b<"  given  all  the  nitrogenous  food  they  can  ask  for  or  digest;  the 
same  may  be  said  if  acetomiria  is  establLsheil. 

The  animal  food  of  the  dialK-tic  may  besides  Ix'  very  varied  : 
meats,  pork-butcher's  meats,  hams,  game,  fish,  crustat^ea  (re- 
i^ommended  by  A.  Bouehardiit),  molluscs,  smoked  and  salted 
provisicuis,  internal  organs  with  the  exception  of  liver,  eggs  under 
their  miilli|>le  forms  (two  eggs  only  iM-rday  if  there  Ls  albuminuria), 
cluH-se  of  every  kind,  etc. 

As  to  pure  milk,  it  should  only  bo  used  rarely  and  moderately 
and  be  reserved  for  those  eases  where  it  is  indispensable,  for 
example,  in  albuminuric  dialx-tiis,  and  re|ilaced  when  possible  by 
cream,  képhir  and  eliee.se. 

For  the  vegetable  part  of  the  regimen,  it  is  advisable  to 
es|M>cially  use  the  hêrbiu.'eous  foods  already  indicated. 

.Spices  and  coiidinients  of  everv  kind  are  neees.sary  to  the.se 
invalids  to  facilitiiletbedigestiori  of  thefati*.  It  is  the  same  with 
colTee  and  tea.  It  is  |»ermissible.  if  it  is  nbnntuiely  lan-essary,  to 
sweeten  these  infusi<ins  very  tilùjhtly  with  a  little  saccharine  or 
dulein,  although  these  mc<licameut.s  quickly  fatigue  the  stomach. 
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Lévulose,  erythrite  and  iiiosit  would  be  preferable  if  it  were  not 
for  their  price.  Generous  wines  and  even  cognac  hrijig  a  valuable 
element  of  calorification.  Alcohol  facilitates  the  digestion  of  the 
fats  and  in  certain  eases  diminishes  the  glycosuria  and  azoturia. 
But  beer  ought  only  to  be  allowed  very  occasionally  Ui  diabetics 
by  reason  of  its  dextrin.  Cocoa  without  sugar,  which  Lj  very  poor 
in  atarch,  may  be  allowed. 

Food.s  which  it  is  neccs-sary  to  forbid  are  :  the  feculent**  and 
flours  of  cereals  and  lcguminos;i'.  rice,  tapioca,  ordinary  bread  to  a 
greater  amount  than  80  to  HX)  grnis.  per  day.  In  serioas 
cases,  where  it  is  neces.sary  to  make  the  invalid  absorb  large 
fj  uantities  of  nitrogenovi.s  foods, wc  may  authorize  all  tiie  vegetables 
puor  in  carho-hydrate.s  which  will  allow  of  the  digestion  and  absorp- 
tion of  fat  mcixt.  Peas,  carrots.  Ix-etrmits  ;  all  sweet  fruits, 
pure  milk  (in  ease  of  need  test  the  su.sccptibility  of  the  invalid), 
eane  sugar,  honey,  licjueurs,  cliocolate,  Ijec^r,  sweetenwl  lemonades 
are  also  forbidden. 

The  beverages  to  Ik;  recommended  are  :  Wine  diluted  with 
water,  pure  water,  water  with  the  addition  of  tea  or  the  juice  of  a 
lemon,  etc. 

I  will  now  give  aa  an  example  (it  may  bo  varied  very  mueh)  the 
luilculation  of  a  normal  diiil>cti<'  diet.  Here  is  an  average  patient 
who  loses  each  day  with  an  ordinary  niixetl  diet  projxirtional 
to  his  weight.  42 gnus,  of  total  urinary  nitrogen,  corresponding  to 
2(ifl  grins,  of  dry  albuminoids.  This  subject  weighs  70  kgs. 
and  eoasumes  about  ;{.(MKJ  to  3  200  { "aiories  jH>r  twenty-four  houra 
(an  average  figure  for  these  invalids).  The  following  alimentation 
will  meet  jjerfectly  these  lusses  and  needs  : — 


Foodi. 


Beef  or  mutton  (bone 

not  iiiHiided) 
Oliitcn  brciul  . 
firpen  vcgotables 
Potatoes    .... 

Fisli 

Crenm        .... 
Butter  and  fat«    . 
Cbo«i8t>        .... 
Wino 


Corrf*ponding  Calorie*: 

For  40  KTiiw.  of  alcohol 

(aee  above)  320  Cala. 


QUADtttlM. 


OOOgriTiB. 


70 
300 

GO 
ir.o 

100 
10() 
lUI 
(»OOco.or40 


OaaUlalBc: 


Alba- 


rftit. 


1 80  grnia.  40-  8  grms. 


.of 


alcohol 


3S 
10 

0-8 
23 

3-7 

10 
19 

I 


2-7 

0-07 

2-1 

22-7 

8r> 

17 


273-S 


;170-37 


I.ISI  OU.  1. 000  Cal. 
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We  see  that  this  diet,  which  only  introilucM  454  gnna.  of  sUirchy 
or  suijarcd  matters  per  day  (inst^iul  of  380  grnis.  which  is  the 
ordinary  rate),  nevertheless  fiiniishes  to  these  ituahds  3,227 
Calories  |)er  twenty-four  hours,  including  the  quantity  of  heat 
attributable  to  the  conibu.^tion  of  40  grniB.  of  alcohol.  This 
alimentation  may  lie  modified  besides,  by  sulwtituting  eggs  for  li«h, 
and  even,  as  we  have  already  said,  a  part  oi  the  potatoes  hy  a 
III  I  le  ordinary  bread  for  which  fiiabetirs  are  most  anxious. 

It  is  evident  (and  tills  observation  has  often  l>een  niaih-  alreadj' 
and  may  a|)ply  to  all  invalids)  that  the  irratmcnt  of  the  dialietic 
patient,  and  no  lonfjer  of  diabetes,  catuiot  be  the  same  in  every 
ea-st».  Hitherto  we  bav(!  only  Inui  in  view  two  indicaf ii)ns  :  to 
prevent  the  prwluetion  of  sugar,  to  supply  the  exaggerati'^l  nitro- 
genous los.Hes.  But  a  gi>uty,  dysjK^pf  ii',  obese,  ana'mie,  lymphatic, 
serofulous  or  consum])tive  diabetie  subject,  a  subject  who  only 
loses  a  few  ijranunes  of  suj^ar  i>er  day  and  the  one  whose  urine 
contains  hundreds  of  grammes,  and  who  is  threatened  with 
tulierculosis,  ete..  all  thes«>  invalids  should  be  very  flitferently  fed. 
In  the  ditTercnt  owes,  in  a  word,  we  must  satisfy  at  the  same  lime 
the  indicatieins  of  the  dial)etieeonitition.  and  also  the  indication 
of  the  disea.sc  of  which  dial)etea  may  only  Ih>  one  of  the  multiple 
manifeslalions. 

AZOTURI.V — I*irOSPH.'lTlJRIA, 

In  polyuria  with  imiutnlerate  lo.«is  of  nitrogen  without  there  l)eing 
any  .sensible  amount  of  sugar  in  the  mine  {Diahiti.s  In.sipiilus), 
the  state  of  the  invalid  no  longer  mpiires  abstinence  from  carbo- 
hydrates (sugar  and  starch).  In  this  <'n.sc  again,  the  diet  ought  to 
be  rich  in  nitrogenous  matters  but  without  exce«8  of  these  latter 
in  order  not  to  inereiise  the  polyuria  t(H)  much.  The  mode  of 
dieting  will  Ix^  fixed  by  basing  it  on  the  preceding  eonsider'ations 
and  particularly  on  the  quantity  of  the  Uws  of  total  urinary 
nitrogen. 

I  repeat  that  salt,  colfee  in  large  quantities,  glycerine,  wine, 
aromatic  foods  and  me<licines,  diminish  all  the  nitrogenous 
seeretioii-s, 

Phosphaturia  with  e.xPe.saof  daily  elimination  of  phosphates  is 
produced,  nu>re  or  less  temporarily,  in  invalids  suffering  from 
nervous  or  jndmonary  afîeetioius,  in  polyuries,  diabetics,  jiersons 
suffering  from  chorea  and  leuetH-ytbentia,  ehlorotics,  dyspeptics, 
in  invalids  suffering  fron>  atropliy  of  the  liver,  and  fimilly  after  an 
attack  of  epilepsy.  The  diet  is  in  each  of  these  ca.ses  that 
which  suits  these  invalids. 

FofxLs  which  best  allow  the  recuperation  of  the  phosphorus  thus 
lost  are  meat,  tish.  Crustacea,  brains,  milts,  yolk  of  egg,  sweet- 
bread, breatl,  and  above  all,  seed  vegetables. 

Real  phosphaturia  must  not  be  confused  with  the  deposit  of 
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phosphates  which  takes  place,  visibly  in  the  urine,  each  time  it  loees 
its  normal  acidity,  and  without  the  quantity  of  total  phosphoric 
acid  eliminated  being  thereby  modified.  This  phenomenon  is 
produced  in  many  cases  by  reason  of  the  want  of  acidity  of  the 
urine  (neurasthenia,  polyuria,  inflammation  of  the  urinary 
passages,  etc.)  and  without  the  quantity  of  the  phosphates 
eliminated  in  the  twenty -four  hours  being  on  that  account  sensibly 
increased. 

Excess  of  elimination  of  phosphates  by  the  urine  may  some- 
times be  due  to  the  exaggeration  of  phosphorated  alimentation  ; 
that  again  is  not  real  phosphaturia.  Phosphaturia  properly  so 
called  only  exists  if  the  quantity  of  phosphoric  acid  reckoned  in 
P'O"  exceeds  4  grms.  to  4J  grms.  per  day,  or  18  per  cent,  of 
the  weiglit  of  the  total  nitrogen  excreted.  There  are  azoturia  and 
phosphaturia  together  if,  with  tliese  exaggerated  proportions  of 
phosphoric  acid,  tlie  average  nitrogen  eliminated  per  twenty-four 
hours  exceeds  20  to  22  grma.,  the  diet  remaining  othenvise  average. 
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DIETS     IN     CASES     OF     NEPHRITIS — DISEASES     OF     THE     TRINARY 
I' ASS  AO  KS  — U  R.ÏM  I A 

JWEPlllilTlS. —  III  u<*j)liritis,  caused  by  ivnxl  t*!iininati»m  of 
«■rrliiiii  toxins  (rholerii,  iiu-iwlcs,  sinall-])i)x,  (lijilithcriH, 
Hcjirliitiiia,  lypiuiid  fever,  tulH'iculo.sis.clc)  oi- l»y  viiiious  jioisoriM 
(arsenic.  j)lii>s[)[i(inis.  eiiiiduiricliiie,  lead,  niereury,  aleohul,  etc.), 
ill  tiiose  which  «re  due  tn  the  elTect  on  the  kidiiey.s  of  funetiunul 
troubles  of  the  akin  jtiovoked  by  colds,  burns  and  viiiit>iis 
cutaneous  diseases,  in  parencbymatous  and  intei-stitial  nepbiitis, 
the  kidney  act»s  as  an  olwlrncted  filter,  wliich  only  allows  llio 
Wiiste  substances  arising  friun  the  ni(rot;ciuuis  dissiiiiiliition  to 
piiMs  with  diHiciilty,  and  therefore  only  slowly  clears  the  system 
of  its  jhikIucIs  of  excretion.  (Jn  the  olbcj-  liaiid,  it.  may  allow 
a  variaiile  )iro]Hutinn  of  the  alluiiiiins  of  the  IiIoikI  t<i  becxsiideti. 
The  alimentary  jirotcid  matU'i-s  themselves  arc  uIjIc  to  pass 
thr<Hii;li  it,  even  in  the  norimil  state,  when  tliev  are  alisorbod  in 
very  largo  proportions,  or  when  the  [latient  i.s  submitted  to  very 
violent  exercise  which  tonKfsts  the  organ. 

The  relative  im|>crmeability  of  the  kidney  can  1»  measured 
by  t!ie  time  that  it  takes  to  rid  the  .system  of  méthylène  blue 
wbich  the  [latient  ha»  been  inadc^  to  swallow.  Aiçain  it  is  reoog- 
ni/cd  by  the  retanlatiori  which  wa.ste  mutters  exiM'rience  in  pass- 
im; into  mine,  when  the  protcid  materials  of  the  allowance  are 
suddenly  augmented  or  diminished.  With  ivganl  to  this,  here 
is  a  table  boirowwl  from   Hirclifcld  : — 


Allntnitarjr 
Alljurnin  [kt  any. 

DMly  KUmlaatloo. 

Healthy  KIdaex. 

ObcMCd  Kida»)'. 

KitnicBa. 

Httfoaeo. 

AlbumlD. 
20  grins. 

lit  day    .      . 

70gmia. 

10-1  grma. 

9-3  grma. 

2i>d    „     .      . 

130    .. 

U-6     ,. 

11-7     .. 

—            1 

3nl     „     .      . 

130    .. 

18-0     .. 

12-7     ., 

-            1 

4th     „     .      . 

130     „ 

»0-2     .. 

UO     „ 

3«    ,. 

Cth     „     .      . 

130     .. 

I»-»     .. 

UK     .. 

403  „ 

fith     ..     .      . 

70    ., 

lfi-2     .. 

—          J 

7th     „     .     . 

70    .. 

120     „ 

1Ô-2     „ 

-          1 

8th     „     .      . 

70    „ 

100     .. 

U-4     ,. 

_      n 
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We  see  tliat,  accortltng  to  these  figures,  tlie  eJimination  of 
nitrogen  rapidly  fulls,  in  the  case*  of  a  healthy  subjet^t,  on  the 
sixth  day  a-<  soiju  as  the  alimentary  albumin  is  diminished  ;  on 
the  other  hand,  in  tlie  case  of  the  disease<t  kidney,  the  surcharge 
i)f  bkHxl  maintains*,  even  beyond  the  eighth  day,  the  excess  of 
nitrogenous  renal  disMimilalion. 

The  impermeiibility  of  the  kidney  shows  itself  more  com- 
pletely still  if,  after  the  injection  or  .-ib.sorption  of  8  to  10  grins, 
of  «alt,  an  incomplete  elimination  of  thw  substance  is  observed 
during  the  follovving  davH  (Aehard,  Claude  and  Mauté)  ;  but 
especiiilly  if  the  ehlorideof  .sodium  only  appears  twelve  to  twenty 
hours  afterwards  and  if  its  elitninalion  takes  .several  days  more.' 

(Jhronie  nephritis  is  usually  aecomi>anied  by  albuminuria 
(0-5  grm.  to  3  5  grms.  of  alltumin  per  day,  seldom  more).  The 
urine  for  twenty-four  lioui-s  in  itniucied  t^)  8(X)  and  sometimes 
even  to  5(KJ  cc. 

A  person  sulfering  from  Bright's  disea.se  is  as  a  rule  dyspep- 
tic ;  he  suffers  from  want  of  api)etite  and  diarrhœa.  He 
utilizes  bis  food  batlly  ;  lie  fussimilates  it  ineompletely.  He  i» 
.sometimes  azutnric. 

From  these  various  lemarks  we  shall  conclude  that  since  a 
dise.iscd  kidney  eaanot,  in  tliesc  diiîei-ent  iasi>s,  easily  purify 
llie  blood  and  tissues  of  their  to.xins  and  other  offensive  pro- 
duets,  it  is  necessary  to  redui-e  the  latter  to  a  tninimuni  by  dimin- 
ishing the  consumption  lif  the  principles  from  which  they  origin- 
ate, at  the  same  lime  sustaining  the  patient  whose  ajssimilative 
functions   are  weakened. 

Fish,  Crustacea,  game,  sweet-bi-ead  of  veal,  kidneys  and  espe- 
cially liver,  nnist  then  disapjiear  from  his  aliment-ation  ;  also 
gelatinous  rlishes,  broth  and  ineat  juice,  ferment<'d  cheese,  very 
much  sailed  foiwls,  strong  s[)ices,  beer,  e<j|Tet\  tea,  brandy  and, 
if  neee.s.sary.  wine.  Amongst  vegetables  onions,  garlic,  radishes, 
celery,  cubbages,  asparagus,  turnips,  tniffles  and  mushrooms 
will  fie  forbidden. 

A  milk  diet  is  in  these  co-ses  well  indieatotl.  Since  Chrestien 
and  Scmuuila,  we  know  that  rest  and  milk  are  great  remedies 
for  chronic  nejihritis  ;  skim  milk,  however,  is  better  supported 
than  ])ure  milk.  Hut  the  milk  diet,  in  France  at  least,  is  ap|>lit>d 
with  exaggeratwl  severity.  The  dig&itive  troubles  that  it  may 
provoke,  the  abundance  of  liijuid  which  it  introduces,  the  heart 
fatigue  and  aniemia  that  it  causes,  fjnalyl,  the  necessity  of 
building  up  again  the  strength  of  the  invalid,  who  most  often 
eats  little  and  lives  at  the  exj)en8e  of  his  own  substance,  gener- 
ally oblige   us  to  Imve   recourse    to  a  mixed   diet  that    Von 

'  In  tlieHO  catW'B  it  wuiilil  he  prt-forablc  to  aclniiiiiNtor  l>roini(J<>  or  iixlido 
of  p<itam<itiiii  (iiiil  t<j  riwaaiir»  the  i|iiniititi«e  rliiiiiiiutwl  oaoIi  <lay  by  tb* 
urine, 

460 


DIET    IN    NP:PHRITIS 


Norden,  Senator,  Lecorcht' and  Talninon,  Half.  White,  Polidoro 
Lucci,  etc.,  have  recofiiiizwl  ii.s  heing  more  fuvoiiriihle  tlian  milk 
taken  alone,  at  least  if  the  kidneys  are  still  ni(iderat<<ly  f»ernie- 
able.  In  thi.s  case,  chee-sos,  breatl  and  pastes,  .soups  made 
from  meal,  purees  of  dry  vegetahle.s  and  potatoes,  rico,  fresh 
luTtmceoiw  vegetables  with  the  exception  of  asparagus  and  cab- 
hajies,  all  fruits  may  be  given  to  these  invalids  without  danger. 
The.se  foiRls  do  not  produce,  or  only  in  a  very  small  «juantity, 
urinary  toxin.s.  The  .same  niny  be  .said  of  well  eooked  epf;8,j 
a<'coitlieij;  to  the  observaliou.s  of  Oertel,'  Ewald,  Lowcinneyer,* 
Hartmann,  and  of  mntU  il-trlf,  whicli  in  the  average  case  may  be 
taken  in  a  fimall  quitntiltf  {UW  fi,rmH.  per  day).  It  is  curious  to 
notice,  in  (his  respect,  that,  of  all  kinds  of  meat,  pork  Ls  the 
best  .su|)[)ortc<l  by  persons  sulTering  from  Bright's  disease,  then 
beef  and  lastly  veal,  high  game  und  tisli. 

It  is  also  shown  in  a  remarkable  work  of  M.M.  F.  Widal  and 
A.  Javal''  that  beef,  brend.  etc.,  may  enter  fairly  largely  into  the 
diet  of  those  afflict-iHl  with  Hriglit's  disease,  if  these  f(K»ds  are 
t/ih:n  withfiiil  mil.  a  condition  which  suflices  to  diminish  the 
urinary  albumin  ami  to  eau.sc  the  a-dctna,  if  it  exists,  to  din- 
appear.  Accitrding  to  these  last  authors,  it  is  in  fact  more  by 
tlie  small  projiortion  of  salt  which  it  introduces  than  by  the 
nature  of  the  principles  tdcm.selves  of  milk,  that  the  milk  diet 
acts  in  disca.scs  of  thi'  kidney. 

.■\  [MTsoti  sutTcriiig  from  lîright's  disease  place<l  on  a  milk  diet 
and  who  did  not  lo.se  more  than  2")  grms.  of  urinary  albumin  (wr 
day  {in.st«ad  of  12  grnis.  as  before),  had  10  grms.  of  salt  tuldetl 
to  the  milk  :  the  quantity  of  urine  diminished  by  (KW  cc,  (edema 
reaji[K'aretl,  and  the  urinary  albumin  rase  to  11  grms.  The  milk 
wft.s  replaced  by  4.5<)  grms.  of  raw  meat,  l.'MX)  grms.  of  potatoes, 
1I.KJ  grms.  of  .sugar,  SO  grms.  of  iMitt^er,  2,.')<j0  of  watvr  or  diet- 
drink,  the  whole  without  the  addition  of  salt.  Under  the 
aclioti  of  (his  diet,  the  albumin  fell  to  1  grm..  the  urine  passed 
from  1.5lMt  cc.  Ut  2,fM>0  cc.  and  the  o'dcma  disap|)cared.' 

With  regard  to  this,  here  are,  a'x-ording  to  t'h.  Ricbet  and 
Lapicque,  the  necessary  quantities  of  chlorine  contained  in  our 
ordinary  IockIb  : — 

Wine  0-U3  grriu).    p«r  kg.]  Dry  vegetable's  U-00  grins,   per  kg. 

Bread    witliout 

salt   .      .      .     0-09     .,       „ 
Fniits  unit  vege- 

tabU«  without 

suit  .      .     0-30 

Feciiln         .       .      »)-3n     „        „       „      i 

'  Handbuch  tier  allg.  Ther.  der  Kreislau/slàruntfen,  IS84,  p.  1 08. 
»  Deul$.  Zeitêch.  /.  Win.   Med.,  Bd.  X.  3.  p.  2r,2. 
=>  Presse  Médicale,  June  27,   1903.  p.  4B9. 
♦  Doe»  the  milk  «ct  at  the  sumo  time  by  its  poonices  in  chloride  and  by 
a  kind  of  specific  action  T     M.  Jaccoud  affirm»  Uiat  in  the  case  of  people 
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MO 
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1  14 
1  20 

Rrnis 
grn». 

220 
340 

grms. 

Our  avL-rage  daily  alimentât  ion  contains,  in  Uil*  natural  btate, 
about  1  grni.  of  salt,  but  we  add  besides  10  to  12  trrnis.  of  salt 
whicb  we  may  in  tliese  cases  avoid.  MM.Ch.  Ridiet  and  Tou- 
louse have  indicated  the  following  regimens  ()f  hypochlorida- 

tion'  :  — 

I.  Foodn  (>/  the  orilinani  allowance  not  Halted  ;  contain 

Chloride   uf  Budiuiii   in  llie  iiatiirni  state,  ulxmt      1  gmt. 

600  grtns.  of  non-salted   bread  .  .0  14,, 

Total  salt 

II.  Food»  o/  the  ordt'narif  allowance  ;    NuCl  about 

Salted  bread,  500  griiui.  .... 

Total  stilt         ..... 

III.  Milk  diet,  S  litreif  of  milk  ;    NiiC'l  «bout 

IV.  Diet  rnmjiriaing  3  litre/i  n/  milk  with  501 1  grmt.  of 
salted  bread  ;    NuCI  about      .  .  .  .      6-40      „ 

When,  in  a  case  of  Briglit's  disease,  theix»  i.s  much  nllnimin 
(more  than  3  to  4  grms.  per  litre)  dilîicult  and  slow  tiltration  of 
salt  given  as  a  test,  subacute  attacks  of  nephritis,  i edema. 
signs  of  urieuiia  and  eonse(|uentIy  diHicult  renal  permeability 
and  danger  of  eclam)isia  (in  the  ea-^e  of  a  pregnant  wonum  the 
least  (juantity  of  albumin  in  the  urine  lU'centuates  this  danger), 
the  doctor  slioukl  have  recourse  Ut  an  exclusive  milk  diet.  Fur- 
ther, powders  of  casein  may  be  added  to  the  milk  as  also  fresh 
cheeses  or  cheeses  à  /xilf  cuitr  but  not  salted.  However, 
even  in  the  majority  of  these  cases,  it  latuld  metn,  a*reording  Uj 
the  observations  of  M.M.  VVidal  and  Javal,  that  one  could  have 
recourse  again  to  an  ordinary  diet  providcKl  salt  is  excluded 
from  it  as  much  tus  j)ossible.  According  to  them,  declilorida- 
tion  of  the  fo<xls,  that  of  the  plasma»,  dehydration  of  the  tissues 
and  the  disniipoarani'e  of  (edema,  follow  the  same  cycle.  Boiled 
meat  without  salt,  bread  without  salt,  rice,  pastry,  alimenttiry 
non-salted  jiastt-s,  and  sweet  fruits  would  be  suitable  at  this 
period  of  Blight's  di.sejtse. 

In  fvrder  to  pa.ss  from  the  milk  diet,  more  or  less  modified,  to 
the  ordinary  diet,  we  should  come  btu'k  again  to  bread  and  gre«*n 
vegetables,  then  to  jiotaloes.  eggs,  dry  vegetables,  lat«r  on  to 
pork  and  finally  to  Ix-ef.  all  the  time  watching  the  urine  for  the 
reappearance  of  albumin. 

Alcoholic  liquoi-H,  especially  cider  and  beer,  spices  and  Hinoked 

■uflerinc  frotn  Dright'g  discaHe  submitted  to  a  Htriet  milk  diet,  the  ulbu 
iiiin  often  reapfMMirn  in  the  urine  rlurin);  the  ni);hl,  that  ih  t^i  say,  in  the 
p«-<riod  of  tbi<  twenty-four  liourH  in  «huh  the  milk  is  withdrawn.  Tlio 
milk  would  ii[i|^H-ar,  he  think»,  to  piny  a  »pc«"i6c  rôle  in  cliecldniir  the  albu- 
minuria which  wovdd  corre8[>ond,  during  sleep,  t<i  the  dituiiinilation 
of  the  albuminoid  tifuiuea  of  the  in\  alid.  (P.  Prieur,  Theses  de  ParislWi^.) 
'    Trnilement     par    la     brumuraJion    et    I'hypochJoruration.  Mnntle 

Midieal,  February    15,   1904. 
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meats,  ought  to  be  forbidden  to  pooplo  afflictetl  with  Briglit'a 
dispose. 

In  acute  or  (.'lironic  aibuminuriii.  ndiet  composed  of  25  litres  of 
milk,  200  grras.  of  broail  and  50  grms.  of  Gruyère  would  furnish  : — 


Albumin. 

FMi. 

Cvi»- 
hjrdnlM. 

•2,5()0  PC.  milk 

200  prm».   of  bread  or   100  gnus,  of 

biw.'uit 

50  grins,  of  cheeeo 

70 

20-8 
16-2 

85 

1-7 
U 

130 
l'J7 

1070 

100-7 

257 

This  diet  would   furni.sh   2,420  Calories  per  day.     It  would 

fatigue  thf  kidney  les*s  thiui  if  it  were  nfces.sary  to  obtain  solely 
from  4  litres  of  milk  the  whole  of  the  Hlimeiitiirv  princi|ileM.  It 
b  eertiiin  tluit  the  exeltL^ive  milk  diet  n-eoiumendetl  so  often 
and  in  sueh  an  e.\at:neriik'd  de;;fee,  lea<l.s  to  a  usele,ss  overload- 
iiii;  in  water  «ikI  fat  «if  the  tiH.sui-s  of  the  stoniiieh,  intestine  and 
kidneys  ;  a  hypertension  of  Llie  vessels  of  the  lieart,  and 
eertainty,  in  many  eai«>s,  to  watiety  and  ifjiulsion  for  the  invalid. 

In  eases  where  milk  causes  diarrhiea,  a  little  subnitnite  of 
bisinutli  ean  be  atlde<I  to  it,  or  one  might  try  alnmnd  milk, 
casebi  soups,  képhir,  ete. 

In  casee  of  dropsy  due  to  Hright's  disease,  niilk  and  foods 
without  salt  are  elîiwieious.  The  patient  must  only  be  given 
light  meals  and  his  Ijeverages  reduetnl  to  a  minimum  ;  tea  and 
eofTee  wliieli  provoke  diuresis  and  tone  up  and  accelerate  the 
heart,   may  Iw  allowed. 

Cyitilin. — Cystitis  may  Ix'  dealt  with  by  the  diet  which  agrees 
with  nephritics  ;  milk  with  the  iKldition  of  different  flours,  yolk  of 
epg,  vej^etable  and  bread  .sou|)-i,  raw  or  eooked  fruits,  ete.  These 
invalids  slinuhl  abstain  from  sjiices,  juices  and  extr.iets  of  meat, 
beef-tea.  alcohol,  eolTi^e,  wine  ami  beer,  and  only  use  foods  of 
animal  origin  with  moderation. 

Veal  and  fish  should  be  forbidden.  They  irritate  the  urinary 
passages  anti  produce  eczematous  eruptions  and  oozings  which  may 
even  sometimes  bring  blood. 

The  invalid  should  dilute  as  much  as  possible  his  urine  by 
drinking  abundantly  pure  or  slightly  alkaline  water  (Soultz- 
matt.  Saint  tialmier,  Seltz).  decoctions  of  barley  or  tlie  male 
toj>s  of  mai/.eand  balsamic  drinks.  .Milk,  cream  and  milk  soups, 
emuLsioas  of  almond,  yolk  of  egg  aiul  sugar  di.s-sol vod  in  hot 
water,  white  ehee.se  are  also  indicated.  Fruits  (grapes,  pears, 
apples,  etc.)  coiiked  or  raw,  in  jelly,  etc.,  are  favourable  because 
they  alkalize  the  urine  and  saturate  thu  acjds  originating  from 
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the  dissimilation  of  the  albuminoids.  If  there  is  a  tendency 
to  the  formation  of  deposits  of  urates,  of  urinary  calculi,  phos- 
phaturia,  oxaluria  or  gout,  the  diet  should  be  made  to  coirform 
wiUi  what  has  been  said  à  propos  of  these  diseases. 

BUnnorrhagia. — ^The  same  mÛd  diet  with  great  diminution 
of  meat,  complete  abstinence  from  fish,  veal  and  Crustacea, 
a  predominance  of  milk,  exclusion  of  stimulating  dishes,  which 
are  highly  spiced  or  too  salted,  of  coffee,  spices,  wine,  and  beer 
is  suitable,  especially  at  the  commencement  of  blennorrhagia. 
Later  on,  purees  maide  from  seed  vegetables,  herbaceous  v^et- 
ables,  ^gs  and  ham  may  be  substituted  for  milk.  Some  vegetable 
foods  :  garlic,  onions,  celery,  mustard,  radish  and  asparagus  ought 
to  be  avoided. 
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DIET   IN    CHRONIC    DISKASES    OF   THE   HEAKT    AND    VESSELS- 
PULMONARY    DISEASES 


Diet   in   Dlseases   of   the   Heart  and   Vksseus 

/^yiSEASES  of  the  llmrt. — According  to  M.  Hucliard,  whose 
autlMirity  i^  so  great  in  nil  matters  concerning  disorders 
of  the  t'irciiltitory  orgiins,  in  fai-diac  affections,  modifications 
of  the  arterial  tension  play  tlie  ]irinci|)al  part.  According  to 
liini,  organic  cardiac  ailments  should  be  divided  into  valvular 
and  arterial,  "  the  first  charaot.erized  by  their  continual  and 
progressive  tendency  to  the  lowering  of  the  arterial  tension  ; 
tile  second  characterized,  especially  at  the  beginning,  by  a  eou- 
trary  tendency  to  hypertension."  ' 

Asystole,  ta<'liyciinlia,  weakness  of  the  heart,  erabryocardia 
and  collapse,  are  signs  of  hypertension.  It  appears  to  result 
from  the  action  of  the  toxins,  generally  of  bacterial  origin,  on 
the  bulbar  centres  which  control  the  circulation.  These  char- 
lu'tcristics  are  met  witii  in  typhoid  fever,  tyijhus,  broncho- 
pneumonia, meningitis,  serious  eruptive  fevers,  induenxa,  tuber- 
culosis, angina  pectoris,  certain  cases  of  poisoning  (trinitrine. 
an  overilo.se  of  opium,  etc.). 

The  regimen  in  these  ca.ses  will  l>c  that  wliich  cttrresponds  to 
these  various  ailments.  Wine  or  alcohol  in  siiflicieiit  (juantity 
(Stockes),  thin  soups  (Ewald),- coffee  aiid  calTcin  (Huchard),'' 
tea,  choi'olatc,  aromatic  condiments,  etc.,  ari'  in  those  cases 
particularly  u.seful.  It  i.s  necessary  for  the  patient  to  abstam 
with  can'  from  fat  and  too  starchy  foods,  when  the  heart  is 
thrcatcneil  with  fatty  degeneration,  from  salted  foods  if  there 
is  (cdcma.  With  feeble  arterial  tension,  renal  filtration  is  always 
badly  eflectcd  and  nitrogenous,  particularly  animal  alimentation, 

>   Traiti  de»  maladies  du  cœur  et  de»  vaùteaux,  4th  edition. 

■■■  M.  Huphard  i»  not  much  in  favour  of  soup  which  introducps,  he  thinks, 
tiHi  many  toxins  derivod  from  muscular  tiosuo.  But  I  wouUl  remark 
that  the  soluble  partx  of  meat  are  only  toxic  by  their  excess  and  are,  on 
the  contrary,  excellent  heart  tonics  in  a  Rmall  quantity  like  thofie  found 
in  Home  cupa  of  Koup.  H  the  kidney  in  heulthy,  light  §oup  is  therefore 
bo'tor   to  l)e  reeommendeil,  OA  Evvnld  atatet). 

'   A»  medicines,  urgot  of  rye,  strycluiiiie,  injections  of  ether. 
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kUouIcI  be  diniiiiishwl  a-s  imicli  as  jRvs-sihlo,  jis  Huiluitxl  lias  shown. 
Drinks  should  Ire  nuxlfnitc  rather  than  ahiiiidaiit.  Iiijw-tions 
of  artificial  tJoruin  (water  l.WM)  ^rins.,  salt  8)  inav  hv  very  useful. 

It  is  (jiiitc  otherwise  iti  ailments  with  arterial  hyi>ert'eusion  ; 
sclerosis  and  hyi)ertro|i!iy  of  the  heart  ;  arteriu-sclerosis.  arterial 
cartliopathies  t»f  neiite  rlieumatisin,  uf  jjoiit  and  diabetes; 
riy'"i<!ardi{is,  aortitis.  aiij;iiia  pcetoris  by  alteratioti  of  the  arteiies 
of  the  lieart  or  by  the  aetiun  of  speeial  to.\ins,  renal  or  hepatic 
insuflieieney,  etc.  Here,  not  only  may  diet  have  a  great  inlliience 
on  the  course  of  tho  ailment,  hut.  ivs  Hiiehard  han  emphatically 
establi.shed  in  hi.s  important  publications,  it  is  to  errors  of  diet, 
it  is  in  the  ajiplication  of  an  irrational  diet,  barlly  bnhvneed  or 
wronjjly  utilized  by  the  sidiject,  that  most  often  it  is  neee.s.sary  to 
seek  for  the  elTeetive  course  which  originat-es  trotdiles  of  the 
lieart  and  of  the  arterial  eircidulion.  It  is  <'onse([uently  by 
inlhK'uciiif;.  from  the  very  lii-st,  the  riiet,  (hat  we  must  endeavour 
to  check  the  course  of  the  pathological  nioditications  which 
would  slowly  and  continuously  tend  towards  artcrio-sclcrotiis 
and  niyoearditis.  "  I  am  convinewl."  says  M.  Huchard,  "  that 
excess,  and  especially  I'rrnrs  in  diet,  by  throwing  into  the  sy-st^"!!! 
a  great  number  r>f  toxic  substances,  smh  a.s  the  ptomaint^  not 
etiminalcfJ  by  the  renal  lih<'r  which  bas  early  become  insufficient 
and  im|)ermcablc.  arc  a  freijucnt  cause  of  aiterio-sclerosis.  .  .  . 
The  result  is,  in  the  entire  arterial  system,  a  stat^^'  of  spji-sm  more 
or  less  jM'rmaiicut,  which  first  jiroduces  hy]X'rtcnsion  and  follow- 
ing on  that,  arterio-sclerosis.  The  conclusion  is  this  :  that  it  in 
necessary'  to  prescribe  a  diet  from  which  all  foixls  more  or  I«i8 
rich  in  ptnimaines  and   in  extractive  matters  are  excluded."* 

A.S  the  same  author  bfus  established  by  20  years  of  clinical 
Btiidy,'  among  the  delcrinining  causes  of  arterio-selcrosis 
coimccteil  especially  with  hygiène  oi'  dietetics  we  shall  jjarlicu- 
larly  mention  :  .Miohnlism.  nv  crsnioking,  alju.se  of  spices,  which 
modi'rate  or-  check  th(>  mnvemenl  of  (lenutril  ion.  excess  at  table, 
an<l  pailicularly  an  alimentation  t<i<i  rich  in  meatus  which  acidify 
the  bltMul,  diminish  the  oxidations,  and  tend  to  form  depo^it^ 
of  urates,  pliosphates,  etc.  All  these  wa«t<i  products,  all  thtve 
mineral  salt.s,  by  diminishing  the  elasticity  of  the  vessels  which 
they  cram  ujt  little  by  little,  increase  in  coivsei|Uenco  the  fatigue 
of  the  heart  which  is  obliged  to  struggle  against  these  patwivo 
resistances. 

Intellectual  or  physical  overwork  by  retarding  or  moderating 
the  nutrition  and  di.ssimilatiott  may  wt  in  the  same  way. 

From  the^e  different  considerations,  the  quesliim  of  the  diet 
of  these  predisposed  patients,  and  espfcially  of  patiento  HufTering 


«  Hiioliard,  lor.  cit.,  p.  788. 

*  See  CorwÊuUalùmê  mfdieaU;  vol.  II,  J.  li.  Bnlllk^ro,  (tiililitilier, 
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fnitu  cardiac  hj-perteiision.  résolves  itnelf  quit<"  niiturally.  They 
must  be  fod  on  foods  whicli  leave  the  miniinuni  of  nitropenous 
wastes,  which  do  not  acidify  the  blood,  and  wliich  do  not 
ervciinduT  eiltier  the  arl-eries,  kidney  or  liver.  This  amounts 
jiraetically  to  the  milkilii:!  (Huchard,  Mitchell,  Schonihert,  etc.). 
But,  in  spjakinjî  of  tliis  diet  (p.  4i;i),  we  have  shown  how  it 
should  be  rationally  su)»)>lied.  Here  e.sjiecially  where  it  is  neces- 
sary to  ennilmt,  arterial  hypertension  it  is  not  an  absolute  milk 
diel.  which  suits  :  it  is  necessary  tr>  <]nalify  it  by  the  atUlition  of 
ffu^çar.  vejjetables,  cream,  j>rcparations  of  casein,  etc.,  and  even 
of  a  little  meat  and,  if  neetl  be,  of  a  «mall  i|uantity  of  ct>{;nae, 
cuiavao  or  rum.  The  invalid  can  thus  be  perfectly  fed  not  with 
S  litres,  Imt  with  1,800  ^;nns.  and  less  of  milk,  without  enfeeblinj» 
tlie  heart  too  much,  without  increasinji  the  arterial  tension 
which  would  increase  the  ab.sorption  of  larpe  (|uaiitifie,s  of 
li<|uid,  and  without  eonnwUing  the  kidney  to  secrete  too  large 
a  proportion  of  urine. 

Hum[)r  and  Karell  have  quite  wrongly  rt^jected  milk  diet  on 
the  fiioiirid  that  it  brinijs  to  the  coats  of  the  aitt'ries  t4jo  much 
lime.  This  theoretical  objection  collapse-s  Ix'fore  clinical  fa<'ts, 
and  In-fore  this  ob.scrvatioii,  that  lime  is  furnisluxi  to  us  in  an 
nthcrvvise  very  iinjiortant  proportion  by  vejretable  aliments, 
which  it  is  impossible  to  do  without  in  these  ciuscs. 

A  little  meat  may  be  athled  to  the  milk,  beef  or  fish  bulled, 
and  con?ic((Ucntly,  to  a  larpee.vtcnt,  deprived  of  their  extract  ; 
they  may  be  cat<<n  with  vegetables  aiid  a  very  little  salt.  They 
may  be  accompanied  by  a  little  cooked  ham,  eggs,  fresh  or  cooked 
cheese,  etc..  for  it  is  necessary  to  sustain  the  heart,  which  grows 
tire<l.  Finally,  a  part  of  the  albundnoids  borrowwl  from  the 
meat  and  milk  may  Ik^  replai-ed  by  the  vegetable  protcid  materials 
(if  setnl  vegetables.  Recourse  should  be  liaxl  at  the  same  lime 
til  other  footis  of  vegetable  origin,  with  the  except  ion  nf  cabbage*!, 
turiiijw,  mushrooms,  strawberites  and  especially  celery,  of  all 
dishes  liH)  aromatic,  anil  of  uncooked  things. 

Again,  it  is  necc.s.sary  to  exclude  frtmi  the  alimenl.itiun  of  these 
invalids,  all  food  which  may  over-excite  the  heart  in  a  state  of 
hypertension  :  Coffee,  tea,  chocolate,  liqueurs,  generous  wine», 
vanilla,  cinnamon,  spice-s,  food  too  nuicli  sa!te<i,  extract  of  meat, 
tliick  soups,  soups  too  highly  seastmed  or  too  hot,  "  advanced  " 
cheese,  salt  prtvvisions,  pork-butcher's  meat,  etc.,  all  that  in- 
creases the  tension  of  the  arteries  and  in  consequence  the  diflH- 
culties  and  fatigue  already  experienced  by  the  heart,  whoso 
impaire<l  muscular  pt>wer  is  forced  to  make  the  blood  mass 
circulate  througli  a  collection  of  vejisela  already  contracted  or 
but  little  elivstic.  Hen<'e  al.so  the  nee<i  for  diminishing  the 
quantities  of  liquid,  and  con.sequently  of  milk,  by  modifying,  as 
we    have  alrctuly  said,  the  strict   milk  diet,  and  only  driitkiug 
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what  ÏH  necessary,  uliun«ing  i>ai't  icularly  diuretic  waters  (Martipny, 
Vittol,  Contrcxéville.  Capvern,  ct«.)- 

But,  witeii  tiip  lioarL  is  growing  weak,  ami  its  strength  getting 
pxluiusf^Hl,  ami  in  i\w  periods  of  asystole  and  dy.spncea,  colTee, 
tt'ft.  wiiu',  briiiuiy  «ntl  inji't-tioiis  of  artificial  scrum  are  on  the 
contrary  indicated. 

If  tlicre  were  cardiac  (odema,  it  would  be  necessary  to  abstain 
an  niudi  as  j)4i.ssihle  from  all  salt  food. 

In  great  nervous  or  reflex  angina.i,  meat  is  ratlier  useful.  It 
is  expedient  to  avoid  only  too  al)undant  meals,  indigestible 
dishea,  too  exciting  foods,  fried  fisli,  fisli  too  fat,  vegetables  too 
fibrous  or  too  aromatic,  vanilla,  coffee,  licjueiirs,  chot^olato, 
salt,  etc. 

In  these  cases  it  Ls  prudent  also  to  take  only  a  frugal  meal  in 
the  evening. 

If,  witli  arterial  hyiiertciisiojr  tluM-e  is  ptflhora.  if  (he  heart  is 
large  and  liyjH-itr(>])hifd.  the  juilse  strong,  if  there  arc  palpitations, 
a  tendency  to  cerebral  congestions,  a  full-bltHxltHJ  a^x^ct,  signs 
more  or  less  developed  of  artorio-scUeroais,  etc.,  it  is  necessary 
to  have  recourse  to  a  c-(insidcral)lê  r(«duction  of  f<Kid,  especially 
f»f  nitrogenous  food,  and  to  suppress  all  condinicnt.s  which  excite 
the  appelit»'  and  circulation,  wine,  coffee,  spices,  etc.,  in  a  won!, 
we  must  follow  tlic  most  severe  regimen  previously  indicattnl 
for  curdiiic  hypertension. 

Slight  arid  rcjR'ated  purgatives  arc  in  these  cases  almost  a  part 
of  the  dietetic  treatment. 

Artfrio-schrrtsi.t. — The  invasion  of  the  arterial  eoatfl  by  salta 
of  lime,  phosphates,  urates,  and  other  residues  which  little  by 
little  ciictnnhcr  the  coats  to  which  the  ve.s.sels  owe  their  natural 
eliistirjty  and  their  resistance,  constitute  a  fault  of  arterial 
mitritiou  wliich  is  frcipiently  met  with  amongst  the  gouty,  the 
arlhiitic,  (he  rhcuriiiilic,  the  |)letlitu'ic  and  drinker.-i,  especially 
beer  drinkers,  gœat  eat*'rs,and  mor»^  particularly  great  meat 
eaters,  etc.  This  last  observation  is  enough  to  ])n'vcnt  our 
acceptance  of  the  oi)ini(»n  of  Karell  and  Senator  who,  on  account 
of  the  exi'e-isof  lime  found  in  the  state  of  phosphate»,  uratê.s  and 
carbonatt's  in  the  art^-rial  coats  of  these  invalids  object,  as  lioâ 
already  been  said,  to  the  employment  of  milk  in  the  treatment 
of  these  invalids.  Milk  and  vegetables,  foods  so  rich  in  lime,  do 
not  pos.sess.  as  is  known  in  canes  of  gf)ut,  muscular  rlieumatisni, 
arthritis,  and  in  coii.secjuence  arlcrio-sclerosis,  the  harmful 
infhienieof  meats  whii-h  only  contain  very  little  lime,  nor  aliovts 
all  the  harmfid  iiiHuence  of  the  abuse  of  too  exciting  fcxnls  which 
do  not  contain  them,  such  as  coffee,  alcohol,  generous  wines, 
beer,  spices,  bitter  or  aromatic  condiments.  .\ll  that  tends  to 
prcxluce  in  the  system  piiric  biKlie-s  (uric  acid,  xanthin.  (ulenin, 
ete.)  on  the  one  hand,  and  on  the  other  all  that  may  ini|)cde  tho 
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movement  of  wUulnr  diKsimiljitio»,  must,  above  evon'thing,  be 
avoided.  Tlif  diotaiy  for  iirlhrilicH  and  pletliorics  is  then  that 
which  is  Iw.st  suited  for  these  invalids. 

Hœmorrhnijfjs.- — In  the  eourse  cif  all  lia'niorrliage,  it  is  necessary 
to  restriet  diet,  and  to  follow  tlie  rules  pifA'iously  indicated  in 
eases  of  nrl^'riu-seleinsis  and  [tlethora — to  iivtiid  almve  all  rlriiiks. 
siiiijw  and  fiunls  too  hot.  all  irritant  cundinicrits.  all  excitanls  nf 
till-  licarl,  I'dlTi'i'.  tea,  aerated  waleit,  abuiidaiit  a<iiiecMi.-i  drinks. 
If  there  lie  intestinal  ha'itmrrliHjre.  the  [latient  shdtild  Im'  kept 
to  skitii  iiiiik  and  very  light  soii|>s,  decoctiiins  «if  gelatine,  rice, 
harli'v.  ioid  in  grave  cium'S  reeouixe  .-«hould  be  liad  to  injections 
tif  scrum  and  to  rectwl  feeding  if  necessary,  as  has  been  already 
advisffl  in  the  ease  of  uleeT. 


Chronic    Diseases    of    the    Ltmo — TrBEncuLosis. 

Chronic  and  apyretio  disea-iies  of  the  lung,  like  iiatbnia  and 
einj)bysenm.  appear  little  amenable  to  dieU-tic  treatment.  For 
thetn,  special  nn-dical  lieatmcnt,  not  to  be  examined  liere, 
is  above  all  neees.sarj'.  We  have  nothing  precise  to  say  on 
the  subject  kA  the  alimentation  of  these  invalids. 

The  .same  does  n«it  ajiply  to  pulmitnaiy  tnU'rculosis,  whether 
it  is  apyretic  or  abn<ist  apyrctii-  <ir  febrile. 

.Man  is  nrit  burn  tulH'n-uliMis  ;  be  beinnicssH  when  the  luKly  is 
projiiticiiis  or  piepaicd  by  general  atiiny,  cblnrosis,  ana-niia, 
overwork,  pbysiologicrd  misery,  scrofula,  dys|K'psia  iliabel<>s,  ete., 
to  receive  and  nourish  the  microbe.  It  seem.s  then  advisable 
first,  tf)  point  out  here  how,  by  dietarj%  it  is  possible  for  theorganism 
to  obtain  the  ma.Kimuni  of  resi.stanee  to  the  development  of  tliis 
disease. 

Kinjjirii'ism  hits  established  that  nitrogenous  and  fatty  foixl.-;, 
rich  in  [)ln)spliorus,  are  the  mrwt  .suitable  to  put  the  system  in  a 
state  of  defence  against  Krich's  microbe.  Among  these,  the  Itest 
dietetic  means  to  protect  the  individual  atcainst  the  invasion  of 
tuberculosis  and  the  destruction  of  the  principal  tissues  are 
meat,  tish,  lirains,  milk,  fat,  espe^eially  of  animal  origin  (cwi 
liver  oil  is  the  best  e.xample  in  the  onler  of  nutlicaments)  with 
exercise  in  the  open  air  which  fnrthers  nutrition. 

When  the  di.sea.se  is  established,  food  is  of  more  importance 
than  intHlicine  ;  theie fore  we  shall  not  separate  hen-  the  apvR'tic 
InlM'nidous  from  the  febrile  tubereulo\Ls.  What  is  necessary 
before  all,  is  to  make  these  patients  take  a  sidjstuntial  nourishment 
which  repairs,  as  much  jus  |x>ssible.  the  losses,  ofti-n  enormous, 
of  nitrogen  and  carbon,  wldeh  take  place  every  day  by  the 
kidney,  s'dn  an«l  lung.  Unfortunately  dys|)epsia  has  most  oft(^n 
prc|)are<l  the  way  for  the  di.sejuse  and  it  is  only  confirm(<<l  with  it. 
Thr-  a]i|M'tite  rii|)idly  disap|><>ars.  cssfK-cially  if  there  is  fever  ;    u 
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state  of  clironiu  stomachic,  and  int.e«tinal  atony,  generally 
accoiupanied  by  liypoclilorliydrin,  stulilxx-n  constipation  and 
later  diarrliœa,  reniler  all  ratioaul  alimentation  difficult  or  pre- 
carious. 

Sometimes  when  by  hygienic  care,  life  in  the  open  air.  rest, 
tannic  and  iiKli^ed  medication,  and  e.^jiecially  the  preparations 
of  organic  ai-Hcnic,  the  invahd  lias  lieen  toned  up.  the  nutritive 
function.-*,  esjiecially  the  iiite.Hlinal  functictns.  awakenwl.  sleep 
restored,  nocturnal  sweats  whicii  are  so  weakening  made  to 
disajijK'ar,  the  fever,  when  exi.Hting,  partly  lowered,  then  tlie 
alimentary  tn'atment  may  he  applied  and  will  assuri*  cither  a 
cure  or  a  very  long  rcsi.stance  tii  the  malady. 

If  the  I  iiherciilous  patient  is  a]\vn'tic,  he  must  fee<l  uhundantly, 
hut  it  UHisL  he  reinendiei'ed  that  these  suhjects  arc  generally 
dyspeptic  and  cannot  digest  excwwive  amuimts  of  Un>d. 

Sleepiness  after  meals,  heaviness  of  the  stonuich,  indigestion, 
diarrho'a,  etc.,  nre  the  signs  of  overfeeding.  Pyrctsis,  stomachic 
pains,  during  the  night  especially,  hot  flushings  of  the  face  show 
stonvachic  hyptM-sthenia  or  hyperchlorhydria. 

For  the  rest,  no  matter  what  lias  been  said,  the  excess  of  finxl, 
even  when  well  digested,  the  overloading  of  the  stomach  and 
fattening  up.  (h>  not  cure  these  irivalitbs.  If,  after  having  lK»come 
much  thiimer  under  the  influence  of  inedi<'al  anil  dietetic  treat- 
ment, tlie  tnherculous  jiatieiit  has  gnidualU  alnujst  regained 
the  weight  whicli  he  had  hcfore  falling  ill.  we  must  not  go  beyond 
that,  nothing  will  he  gained  therehy. 

In  these  cases  the  most  valuable  foods  are  :  Milk,  yolk  of  eggs 
aTid  milts,  meat,  Crustacea,  fish,  bread,  seed  vegetables,  fatty 
IukIIcs.  red  wine.  ciK'oa,  colfee. 

Tlie  best  milks  are  tho.se  of  the  mare  and  ass.  The  stomach 
digests  these  most  easily  ;  ertw's  milk  <inly  comes  a  long  way 
after.  .Mare's  or  a.ss's  milk  hius  a  very  remarkable  influence  on 
nutrition,  which  it  irgutates.  and  on  the  evolution  of  tiie  disea-se, 
wliicli  it  checks.  It  slnmld  l>e  taken  warmed  only  in  the  water 
bath,  and  better  still  diirctly  it  conies  from  the  udder,  morning 
and  evening,  but  not  while  eating  or  soon  after,  when  tlie  digestion 
of  the  previous  meal  is  not  yet  tiiiishcd.  or  else  it  cause.s  diarrhoea. 
These  milks  are  nmch  m<ji'e  useful  uncooked  than  cookctl  ;  l/ieif 
/(«(•c  Ihtu  (I  ririf  rtmnrkalAi'  <'/}icl.  Long  after  them  comes  cow's 
milk  ;  it  nniy  Ik-  taken  uncuokcd  if  the  cow  is  healthy,  or  c(M)ked 
under  the  form  of  a  drink  or  boiled  with  rice,  flours  of  barley, 
rye,  wheat,  oats,  with  or  without  the  addition  of  yolk  of  egg, 
sugar,  colTee,  cocoa,  etc.  This  milk  ntay  be  mixed  with  a  little 
brandy.  cura<,-ao  and  vanilla  ;  or  taken  sterilized  ;  to  l)e  tj«ken  cold 
if  there  is  any  tendency  to  luemorrhrtge.  If  shonhl  l)e  iv- 
mcmbfred  that  many  stomachs  digest  milk  stcrili/.tfl  l)ut  not 
uncooked  :   but  heated  nnik  has  lost  its  ferments. 
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Tlie  quantity  of  milk  to  be  given  to  the  patient  depend»  at  the 

saitie  time  mi  his  fa|»!i))intv  <if  «u(>[>()rfiu)i  it,  and  on  the  nature 
and  ([Ujuitity  of  tiio  otiier  fcxKis.  Hut  tie  ought  to  take  at  least 
7(H)  to  Hm  f".'.  jwr  day. 

('(•rlîiiii  invalids  can  otity  dij^est  milk  niixoil  with  t-ognac 
(30  (i)  Crf*  r'c.  per  day)  or  with  i:;i)fxl  Kii-schwaswer.  This  mixture 
is  fiiHKl  f(tr  tlietn. 

Of  the  aliuvholic  derivatives  of  milk,  kophir  and  kouiiiias,  the 
firsi  iirily  is  nowadays  prepariMl  iti  our  lar^e  towns.  Many 
])co|»lc  who  euiiiiot  digest  milk  i-aii  take  képhir.  It  may  I>e 
taken  under  the  i^uise  of  a  drink.  Iiut  it  eamiot  always  be  given 
in  .sunieieri(  (giiantity  on  ai'comit.  of  its  acidity  ;  at  least  all 
stoinath.s  eamiot  j;et  aicustomcd  to  it.  Xevertliele.ss,  nothing 
would  prevent  llie  acidity  from  lieiiij;  almost  entirely  neutralized 
by  a  little  bicarhnnale  of  soda  oi-  V'ieliy  water. 

Ivj.'j;h  may  l»e  j^iven  to  tulx-reulous  jiatients  under  all  forms 
eampatit>le  with  the  tistes  of  the  invalid.  It  is  better,  when 
possible,  only  to  use  the  yolk  ;  after  having  separated  it  from 
the  white  witliimt  destroyiiiir  its  membranous  envelop?,  it  is 
sprinkled  with  a  little  lemon  juice,  it  i.-i  .salted  (or  not)  very  lif.ditly 
on  the  surface,  and  swallowed  down  at  a  drauL'lit  a.s  one  would 
take  a  lartje  pill,  either  at  breakfa,st  or  lunch,  etc.  and  always  at 
the  end  of  a  meal.  Five  to  si.\  yolks  of  fresli  eggs  may  be  thus 
easily  taken  in  the  twenty-four  hours. 

Fish,  a  food  very  rieli  in  )»hos]jhorus,  may  be  given  every  day, 
either  grille<l  or  boiletl,  but  not  fi-iwl.  iSea  fish  especially,  eotiked 
in  salt  water  wit!»  a  great  many  eondinient«,  and  lK>tter  still  shell- 
fish (lobsters,  erayfish)  convey  t^)  the  system  a  very  appreciable 
quantity  of  organic  phos)>liorus  which  replaces  that  wliicli  the 
invalid  di.ssimilat«s  rajjidly.  The  .same  may  Ik"  said  of  braia-i, 
sweet-tiretwl,  etc. 

Aa  to  meat,  it  ought  to  lie  eaten  ])artly  roastwl,  partly  raw. 
For  this  last,  it  is  necejjsary  to  take  mutton  or  even  horse  :  it  ia 
serajied  with  a  knife  and  made  into  a  pulp  from  which  five  to  six 
large  pellets  are  nuule  from  2<>  to  25  grms.  each  '  ;  they  are 
sprinkled  with  some  drops  of  lemon  or  brandy  ami  nre 
siiytllinriii  ifithoul  briiuj  miiMiaiUd  at  ihe  evd  of  the  meal  ifhen  the 
apjutiti-  is  alnmUj  salisfud.  It  is  the  only  method  of  well  sup- 
porting Ihi.s  very  important  su|>plctucnt  of  focnl.  Haw  meat 
Inintfs  with  it  not  oidy  its  alibU-  piinci|>le.s.  but  its  assimilathig 
ferments  or  very  active  exeitei-s  (if  the  nutrition. 

Bread,  esjx'f-ially  well  bakwl  almost  entiivly  formed  of  crust, 
i«  an  exeeMeiit  food  for  tuberculous  patients.  Crust  contains, 
it  Ls  known,  alwait    13  per  cent,  of  nitrogenous  matters  easily 


•  2G0  (trms.  of  butctior'a  moat  prated,  only  give   l"20  to  140  grms.  o( 
quite  homogeneous  pii*p  doprivml  of  tendons,  meintu-anes,  etc. 
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digested  and  07  per  eent.  of  stardi  and  dextrins.  Bread  is 
besides  rich  in  nucleiiis,  pliytiu  and  othei'  phaspliorated  principles 
which  make  u})  tlie  deficit  caused  by  rapid  dissimilation  of  the 
organic  pliosphorus  of  the  system.  Biscuits,  nisks,  etc..  fill  tjjp 
same  rôle. 

Flours  of  legmiiiitos.-i',  dia.'<ta.He<l  or  not,  and  seed  vegetables 
(|>t»a.'*,  Jintifots.  li-nlils,  «lerott Seated  Ix'ans,  etc.)  are  also  fixtds 
well  littcd  to  rcsltH-f  rajiidly  the  lo,sses  in  nitrogen,  ])lii>s])liorus 
ami  curlton  whii'li  exhaust  these  invalids.  Of  all  (lie  atiiiiml  or 
vegetable  fiMKts.  it  is  the.so  which  contain  phosjilionis  under 
the  most  lussimilable  forjii  {p.  210).  From  this  point  of  view 
farinaceous  vegetables  are  mott»  valuable  even  than  eggs. 

As  to  the  herbaceous  vegetables,  in  these  eases  they  fulfil  a 
triple  indication  :  they  help  Ut  combat  the  constipation,  often 
stubborn,  which  torments  tliesc  invalids  ;  they  liring  them  iron 
in  the  foru)  of  hemalogen,  that  is  to  say  inider  the  form  the  lyest 
sniteil  to  cninbttt  an;euiia  anil  the  alteration  of  the  WoikI  glo- 
bules vithout  cimijvMiiuj  the  liinij  or  fxcitiiuj  cough;  they  eon- 
tribute  towards  furnishing  a  large  jnoportion  of  lime  and  mag- 
nesia necessary  to  the  tissues,  which  in  these  invalids  tend  to 
t)ecnme  impoverished  in  these  two  bases. 

Fatty  biKlies  are  indispc^nsable  t-o  the  tuln-i'culfins,  especially 
if  they  have  fever.  Formerly  they  were  made  to  take  cikI  liver 
oil  which  their  atonic  stomach  supj>ortcd  and  digesteil  batlly. 
To-cluy  cream,  biitt«r  and  other  fat  foods,  when  they  can  digest 
them,  which  may  be  rendered  earlier  by  a  little  old  wine,  are 
strongly  recommended.  Cream  and  fre-sli  butter  of  such  e^isy 
digestion  thus  jK-rmit  of  8(1  to  HHI  grms.,  and  more,  per  day  of 
fatty  matters  being  acceptable  to  these  invalids  without  too 
much  difiiculty. 

C'ollee.  tea, cfKMm  and  red  wine,  which  with  their  organic  iron 
bring  also  their  pit^cious  tannins;  sweetened  distuw,  brandy  and 
nli'ohot  in  all  its  forms,  but  always  in  small  i[uantitie,s,'  in  a  word 
all  the  f(MKls  called   '■  sparing  "  are  paiticularly  useful   t^)  them. 

If,  however,  there  were  any  tendency  t+»  congestion,  spitting  of 
blood,  threatened  ha'inorrhages  or  painful  pal])itations  of  the 
heart,  it  would  be  necessary  t<j  forbid  ttM>  strong  coffee  and  tea. 
wine  and  aromatic  foods,  as  the  koumi.ss,  in  the  countrie.s 
where  it  can  Ik-  procured. 

Wine  and  beer  are  generally  favourable  to  consumptives  ;    it 

Is  necessary  to  choose  generous  wines  but  not  sweet  wines  which 

quickly  disjilease,  load  the  stomach  and  diminish  the  ap|K>titO. 

In   the  application  of  these   rules  of  alimentation,  there  are 

diflicultie.s  which  spring  from   different  particular  eases.     The 


'  StKi  on   the  subject  of  alcohol   conaidcrcMl  lu  very  odvnntafrooiu  for 
nNumptivns,  tlir  wurk  nf  M.  Miriiili  in  Mtlneh.  mrti.  Wdchnm.,  HMl2,  No.  9. 
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principal  is  the  want  of  appetite,  with  stubborn  constipation  ab 
the  beginning;,  and  hitcr  dinrrha'a. 

We  iiBve  previously  said  how  necessary  it  is  to  excite  the 
appetite  by  life  in  the  o]><jn  air,  carriage  drives,  arsenic  in  its 
organic  forms.  Variety  in  fmxl,  tlic  ilhc  of  eondiinfnt.s  of  every 
kind,  sjMcefl,  etc.,  are  aUo  means  not  to  Ik^  ne^leute<i  if  there  is  no 
dysjH'psia. 

A.*?  stiiiudaiits  for  the  inert  .stomach.  Vichy  or  alkaline  waters 
which  stimulate  the  sccivliiiti  of  lcy<lrochIoric  acid,  should  bo 
rcstirlcd  to,  also  hittciM,  soups  tnixcti  with  rnc:it  jiii<c,  cliickcii 
jcllirs,  smoked  aud  sciapcd  liarn,  auchovies  and  other  analo;;ous 
condiments,  taviarc  when  possiliK-.  sauces  sciisoucd  with  mustiird, 
lemon  juice,  or  4itlicr  acid  fruits,  ct-c.  Soini-t  inies  cold  nieal«  are 
better  tolerated  hy  these  invalids  tlian  warm. 

Sciiipetl  raw  meat,  itmtllowetl  without  heiiuj  nuistieatcd .  as  I  have 
previously  observed,  is  most  oft(»n  aceeptcti  by  .stomachs  which 
rcfu.se  cookml  mcatH  (Dehove). 

Itiahility  to  di;jest.  heaviness  of  the  stomach,  etc.,  fliishin^îs  of 
(lie  face  may  di.sapjiear,  if  I  lie  patient  is  j^jven  after  the  meal  a 
little  I'offec,  a  hot  cup  of  li'a,  a  little  pancrealiu  and  a  table- 
-spooiiful  of  a  solution,  in  liydrochloric  acid,  of  phosphate  of 
ammonia  and  maixiicsia  to  which  a  little  cognac,  sugar  and  lenion 
juice  have   U-cn  lulded. 

Against  habitual  constipation,  sometimes  very  stubborn, 
the  dietetic  means  are  :  licrhacerius  foods,  the  juice  or  broth  of 
herbs,  decoction  of  the  flour  of  oats,  fresh  milk  taken  fasting  and 
prectnleil  by  a  gla.ss  of  water  :  whey  (5(Rt  to  IKK)  grnis.  jkt  day) 
niixe<l  with  15  to  2Ù  grms.  per  litre  of  lactose  and.  if  necessary,  a 
little  Seidlitz  powder  or  tamarind. 

If.  on  tile  contrary,  there  is  diarrhiea,  the  invalid  may  be 
noiiiishwl  on  milk  alone,  if  he  digests  it  well  (sti>rilized  milk 
suit.s  Ijest  in  tlie.se  eas(>s)  or  raw  scraped  meat,  ham,  red  wine. 
tea,  cocoa,  etc.  If  the  diarrluea  continue»,  tlie  invalid  siiould 
bo  put  on  a  diet  of  milk  soup.-<,  tepid  broth  with  yolk  of  egg  or 
gelatine  a<ldetl  to  it  (10  (o  I"»  grins,  of  thi'  latter  jK'r  day)  decfK;- 
tions  of  rice,  quince  jelly,  milk  of  almonds,  meat  soups,  etc. 
Pastry,  sweets,  fruit.s.  selt/cr  water  arc  unfavourable. 

Kudi  diarrhcea  is  often  !U-com])anietl  by  intestinal  ulceration 
which  we  can  scarcely  ho|»e  to  cure. 

If  there  Is  any  vomiting  whili^  eating,  it  is  necessary  to  try 
tonics  for  the  stomach  and  esjiecially  ice  in  fpiit<'  small  pièces 
which  must  Iw  swallowctl  without  sucking.  It  is  also  neces-sary 
todivide  up  the  meals  and  not  to  neglect  medical  treatment  with 
which  I  have  not  to  deal  here. 

We  have  alreiuly  spoken  of  sevftral  of  these  conditions  k  propon 
of  stomachic  dysj*ep«ia. 

Severe  cough  «ill  lie  nombated  by  sips  of  a  hot  mixture  of 
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milk  iind  barU'y  water  slightly  sweetened,  and  by  the  customary 

southing  agenlrS,  esjKn'ially  by  the  extract  of  liyo.s<;\vanius 

does  not  weaken  the  npijetite  so  much  as  opium  or  morphia. 

I  have  previoitsly  stated  wliat  .should  be  done  in  eases  of 
hiiMnoptysi.s.  When  there  is  iia/moirhage,  foinj)let/e  re8t  in  betl 
with  the  shoulders  rai.'^etl.  drnught.>  of  chloride  of  calcium  (2  to 
4  grms.  per  day),  opiuiii  in  a  l;ir<;e  do.se  and  diet  are  indispeasablfi 
to  allow  of  the  [M-rfect  re])air  of  the  vessels.  In  r-ast"  of  very  few 
haiiiurrhiiges,  we  tnust  have  recourse  to  injections  of  ergotine. 
aftei-wartLs  of  artificial  serum,  the  latter  t()  siLstain,  if  niH-es-sary. 
the  failing  heart. 

If  there  is  much  fever,  riaing  to  39"  and  nion-  in  the  evening, 
if  it  cannot  he  lowereil  by  arseni<'al  drugs  (ipiinine  is  hail  for  thexe 
Htoma<'lis  anil  hesittes  useless  ;  pyramidon  ciuitiot  be  eontinue<l 
very  lung  ;  creosote  lowers  tcmjierature  liut  rapidly  weakens  the 
IxKlily  forces),  it  is  net^essary  to  diet  these  invaliils,  to  give  only 
the  small  amount  of  food  which  they  digest,  t^j  insist  above  all 
upon  milk,  to  permit,  if  iietnlfuLa  little  cognac  mi.xed  with  one 
or  two  yolks  of  eggs,  which,  with  raw  meat,  jellies.  dM^o<'tion8 
of  cereals  a,s  driidis,  bread,  creams  of  barley  or  rice,  will  form  the 
basis  of  their  alimentation. 

Ileie  is,  as  an  example,  the  arrangement  of  a  concentrated. i 
diet  for  tuberculous  patients  : — 

Dfjeuner,  earli/ : — Milk,  250  cc.     Cocoa,  30  grms.    Bread,  50' 
grms.     liutter,  2(1  grms.     Sugar,   25  grms.     Tlie  yolks   of  two 
eggs  8wallowe<l  whiile  after   this   little    meal    with  2<)  grnw.  of 
brandy. 

Lunch  III  12: — Roast  meat  or  lish,  RH)  grms.  Farinaceous  i 
vegetables,  (M)  grms.  Brt«ui,  120  grms.  Butter,  fat,  20  grms.  j 
Wine,  2(H)  ce.     Fruits,  fiO  grnw. 

Altermxtn  lin  : — Milk.  ;j(IO  ce.  Cocoa,  30  grms.  Sugar,  25  grms. 
The  yolk  of  two  eggs  to  be  swallowed  at  the  end  of  this  meal. 

IHnwr  Ktipjxr  : — Soup  with  .%  grms.  of  bread.  Hrea<l,  100 
grms.  /fo<wMneat.  8t)grm».  Herbaeeous  vegetable's,  KM)  grms. 
Butter,  fat,  20  grms.  VVine,  3(X)  ee.  Brandy,  20  grms.  Fruit«, 
00  grms.  70  grms.  of  serajKnl  raw  meat  to  he  swallowed  withuut 
nuistieation  after  the  meal. 

.-1/  «/(//(/ .—Milk  (if  necessary).  l.'i<t  grms. 

For  a  tulM'rculous  patient  of  average  weight  placi«d,  owing  to] 
dietary  and  medication,  in  a  «ondition  to  maintain  hi.s  nutrition,] 
the  daily  alimentation  we  here  indii^ate  can  be  thus  expressed] 
in  Calorics  : — 
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QiunUtiea  in 
tin  traita  *Ute. 

CoDUloIng 

Katun  of  the  Foods. 

Altiuiiiinoid 

F»tty 

Cwlw 

Mitten. 

Hatten. 

hj-dnto. 

Milk 

700  cc. 

2S-S  grnia. 

31-1  gmia. 

38-!5  pmi». 

'J'liK  yrilk»  of  4  f^îK»    . 

70  grniH. 

U-2     „ 

21-4     „ 

0(i     „ 

UmiHt  eiii'dt  iir  liuli 

180     „ 

37-2(1  „ 

9-7     .. 

0-0     ., 

IlllW     llll'llt 

70     ,, 

I4f.:(  „ 

3-g     „ 

10-4     .. 

FarJiiiU'cttus  vojzPt^ihUi* 

m    „ 

I2.0     ., 

1-2     ., 

35-4     „ 

Hi'rUu*-ci*im  \i'^rliil)U*8 

ItX)     .. 

2-l>     „ 

0-3     .. 

6-0    ,. 

nrt'iul  («I'll  Imki-d)     . 

320    ,. 

2N-0     „ 

3-0     „ 

J  70       „ 

Iliittpr,    flit       .       .       . 

till    „ 

0-0     ,. 

51(1     „ 

0-0     „ 

CcM'OU 

«0     ,. 

r.-a    .. 

.SOO     „ 

7-2    ., 

t'iijniix'      .... 

•«0     „ 

1M1      „ 

0-0     .. 

40 

Siii^nr 

."tfl    ,. 

— 

— 

40 

Wiiio 

mm  re. 

<•■'»      ., 

0-0    „ 

80        „ 

FnuU         .... 

100    ,. 

TotnU 

0-2    .. 

0-1     „ 

7-0    .. 

ISiJ-OOgms. 

1.V2-2  grms. 

431-7  grmii. 

Corrmtpoixling 



Calories 

544-3 

1.354-5 

1,726-6 

This  ration  {■orrcspotKls  ti>  3,*i24  ("alorifH.  It  is  ample  in  tlie 
bulk  of  case.s  and  luifjcly  furniHlies  tii  tin-  (■(lUHiimjif ive,  ('s))<'(:-ially 
if  hf  i.s  at  n\st,  tlio  iiitrt)<ieiioii.s,  tt-niurv.  plit)M|)!uiric  ant!  initii'ial 
eiemi'iits  suitulde  to  imikf  fnnxl  liis  Ifwse.s.  It  will  !«■  iiototl 
besides,  how  mucii  the  etiorinous  propoftion  t(f  fattj'  matter, 
destined  to  delay  di.s.similiilion  ami  to  supply  tho  necessary 
Calories,  is  coni-ealcci  in  this  alimentation. 

The  eoiieeiitiiitttl  ml  ion  wliicli  has  ju-st  been  indicated  admits 
too  i)f  inmimeiJilile  varieties. 

In  atiisrous-luhi milasis  the  diet  should  he  very  substantial  ; 
the  same  a.-<  in  chronir  pulmonary  tuhcrfiilosis. 

The  dietary  of  the  eonsurn]>tive  should  contain  as  niiicli  salt 
08  possilde.  salt  Immiijj  very  effectively  opposed  to  tltedi.ssiinilatioii 
of  alliiimitioids  antl  facilitating  the  e.xcrelion  of  iiitrofçenous 
wasti'  products. 

It  has  been  rejK-atedly  written  and  said  ;  every  tuberculous 
patient  whu  cats  well  and  i»ains  in  wei^dit  is  eurnbte.  This  is 
unh:i)>pily  not  tpiite  an  exact  statement.  But  it  may  be  said 
that  amonj;  these  invalids,  resistance  is  j)i<i|Miitional  to  ap])elite 
and  to  the  digestive  powers.     Tl»Me  only  live  long  whn  fi'ei!  well. 
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/J  N. -KM  I  A. — Tlip  an.T-mia  whioh  is  caiistni  by  a»  iusiiftîoient 
and  iinjiropcr  alimentatioi).  n.-^  well  lis  that  wliii-li  follows 
]o88  of  Idoixl  fiitni  luiy  i-misi'  wluUevtT.  may  (>t'  rnadc  to  disapjK'ar 
under  till'  iiilliu'ticc  i»f  a  licalthy  and  ahiiiulant  diet.  In  such 
ciusfs  nll)iiniin(tiis  foiwls  arc  tlti»  more  iiwi'ssary,  as  in  ]k;eneral 
anu'niia  and  hrvnuinliafje  u<'coiitiiate  nitrugL-nous  dissimilation. 
We  know  that  l>y  lilcedinj;,  the  ]>ti(>iioin<>iia  of  oxidation  become 
accelerated,  at  U'li^t  for  some  time.  In  these  eases  then  the  siib- 
jiH;t  should  take  complète  w.ni  in  order  that  he  may  provide 
oxygen  according  to  his  ne<Hls.  The«e  remarks  apjdy  espc-eially 
to  anaemia  ]>rovoked  by  fairly  large  haemorrhage  of  evei-y  kind. 

Ill  CIVICS  i)f  chronic  arui'inia  it  is  certainly  nectvssary  t<)  try  to 
feed  the  patient  well,  hut  it  must  Ix»  remeiidierLtl  that  in  such 
cases  the  nervous  system  ke])t  in  bat!  rejiuir  reacts  on  the  stomach 
which  has  in  jiurt  lost  its  digt>stivc  power.  Exciling  dishes, 
roast  meat,  raw  meat  (15K  to  250  grms.  daily),  generous  wines. 
strong  Ix'er  of  good  quality,  and  in  general  all  eonceMtrat«l 
nourishing  substances  :  fresh  egg.s,  milk  in  a  small  proportion. 
purées  of  vegetal)le  flours,  green  vegetables  which  bring  at  the 
same  time  phosphorus,  and  salts  of  lime  and  magnesia,  underdone 
meat.  m<>u1  soup,  lisli,  cooked  cheese.  et<\.  may  prove  satisfactory 
for  (liese  weak  stomachs.  These  invalids  neetl  only  al)stain  from 
indigestible  fomls  in  great  quantities,  tlDse  wliii'h  are  too  fat, 
starchy  or  sweet. 

Iron  is  neee.ssary  to  annîmie  pensons,  and  we  have  already 
statist  that  apart  from  n)edieanu'nt.a,  red  wine  and  green  vcgi*t- 
ables  both  furnish  an  appreciable  proportion  of  it  under  an 
orgaiii<'  and  ea.sily  assimilable  form.  We  tiave  given  (p.  H29)  the 
amount    of    iron    in    Ihc    dillcrent    atimentary    subatnanees». 

Of  the  fiMMls.  blfHHl  and  meat  are  nuicli  the  richest  in  this 
clement.  .Milk,  on  the  contrary,  is  one  of  the  poort-st.  The 
cnormoui.'UMoijitt  of  milk  necessary  to  give  sufficient  nourishment 
briuLfs  so  much  liipiid.lhat  this  alimentution  fatigues  the  heart 
and  the  kidneys,  as  well  i).s  the  stom;i<'h  and  the  inti^tines  uf 
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wliii'l)  till'  iiiufide»  are  already  wi'akfm<d,  as  the  obstinate  con- 
stipation frnjii  wliicfi  ana>mic  and  chlorotic  subjects  .so  ofk'ii 
suffer,  proves. 

Tlie  alkalitiity  of  t  lie  hlofKl  of  ati:i'itiie  persons  is  almost  normal. 

Aceordinfî  to  Danfoid,  Fraspr  and  ICIirlifli,  the  taking  of  the 
raw  bone  marrow  of  young  animals  (10  to  15  gvma.  of  fre.sh 
marrow  of  the  tibia  of  the  calf)  enables  us  to  combat  usefully 
certain  serious  forms  of  aniemia  and  ehlortwiâ  itself  by  rapidly 
regenerating  the  red   blood  corjïu.scles. 

Lcutrir.mifi. — The  iiiHuence  of  alinicntiitinn  on  levkatmin  is 
somewhat  slif»ht.  Prejmrations  of  iron  (o.\alates.  lactate's)  and 
ferrufîinous  fowls  are  iigiiin  iiidifateil  here:  hut  it  is  above  all 
necessary  t.o  jirapple  witlr  t!ie  initial  cause  of  this  conditio»  where 
the  hrematof^enous  elements  of  the  system  seem  to  have  lost  their 
aptitude  to  reprotiuce  the  red  corpuscles.  It  must  also  be  borne 
in  mind  that  in  this  ailment,  the  fortnation  of  uric  acid  becomes 
exapnerate<l.  It  would  aj^K-ar  then  that  leuk;vinics  should 
avoid  foods  in  nucleins  :  loo  young  meats,  gelatinous  ti.ssues, 
broth  ami  e.vtracts  of  meat,  sweetbread,  etc.  Milk  on  the  con- 
trary may  Ik-  taken. 

Chlornmn. — Chlorosis  is  generally  a  complication  of  an  cmia  ; 
it  should  be  treated  in  the  .same  manner  from  an  alimentary 
point  of  view.  In  these ciuses,  underdone  nteat,  and  better  still 
nmtton  and  horscHesh,  raw  or  scraped,  produce  the  best  results. 
To  these  ftHxIs,  the  following  may  Ix'  added  :  (ireen  vegetables, 
meat  juice,  eggs,  cheese,  giwMl  ri-d  wines  of  Rou.ssillon  or  Hordeaux, 
two  years  old  at  most,  wines  very  rich  in  iron  and  tiumin.  Salt, 
and  particularly  common  kitchen  salt,  the  most  arsenical  accord- 
ing to  my  investigations,  and  .salted  fowls  in  general  are  al.so  very 
beneficial  to  tlu\se  subjects.  They  e.vcite  the  ajipetite  and  hinder 
an  exces-s  of  nitrogenous  dissimilation.  Hut  above  all  chlorotic 
persons  must  l>c  made  to  eat  ;  and  it  is  in  such  cases  that  a  stay 
in  the  otK-n  air,  particularly  at  the  sea-.side,  and  very  small  doses 
of  organic  arsenic  (  I  ti»  2centigrms.  daily  of  distidic  nK"thylai-si*nat« 
or  arrlicnal)  rentier  t!ic  great^-st  servicej^. 

The  alkalinity  of  the  hlooil  of  chloitttic  patients  is  normal  and 
even  a  little  aliove  normal  (Kraus,  Ilunipf).  It  is  not  then  in 
this  flirection  that  the  treatment  or  alimentation  of  these  subjects 
should  he  guided. 

As  tliey  generally  store  ui>  very  few  focnls,  they  should  not  take 
too  nmi^li  exer<:ise  ;  what  they  reijuire  is  carriage  drives  in  the 
open  air,  a  stay  in  the  country  or  by  the  sca-sidc,  an  open  air 
life  and  m<Klerat-e  exercise  without  fatigue. 

Sf'ROFULA,  Rickets,  Ostko-M.\l.\cia. 

Scrofula. — Scrofula  is  generally  the  result  of  an  alimentation 
which  is  defective,  insufficient  and  too  rich   in  herbaceous  or 
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.staivliy  fiiinls.  It  Ls  |jrfv;iliMit.  ariKtn^r  tlio  jiooivr  dusses  who  cat 
ftrcttd  lif  an  inferior  (jiwlity  (w)mctiinos  mouldy)  and  littk'  meat, 
drink  either  no  wine  or  heer  ar  too  little  of  it,  and  live  in  damp. 
nnliealthy  .'ind  ill-!i>(hted  jirernises.  The  use  of  had  milks 
eoniinfî  from  di.seii.sed  iuid  tnlxMTuhms  cows,  or  niilkis  dilutt-d 
with  itnjiure  water,  also  eontribiite  to  develop  tliis  aflfeetion. 

Scrofulous  jH'i-sons  retjiiire  air,  tinlit,  .sunsiiine,  sea  air,  foods 
rich  in  nitrogen  and  ])ho.spl>()ru.s  (perilled  tiieat.s,  ham,  fish,  soups. 
{,'ood  milk,  eggs,  cliee.se,  gocwl  hreutl,  red  wines,  coffee,  cocoa) 
and  alimentary  stimulantes  :   hitters,  iodine,  arsenic. 

Tiie«o  patients  .should  not  take  foods  of  bad  quality,  sweot- 
meats,  acid  fruits,  vegetables  wliieh  contain  too  much  water  or 
starch  (rice,  potatoes,  etc.),  doubtful  milks. 

Rickeli,  (hU-o-Miiiiwia. — In  richis  the  (|uaii{ity  of  lime  of  the 
bony  tissue  diminishes  considerably.  The  calcic  phos])hat«  of 
tlie  bones  may  fall  from  57  i».  the  normal  lipure,  to  145  per 
cent.,  whilst  the  organic  matter  increases  from  ."ÎSôto  72  ])ereent. 
Hut  altliough  it  htus  been  demonstrated,  particularly  by  tho 
e.xperimentn  of  Haulxier  and  Voit,'  that  young  animals  deprived 
of  salts  of  lime  beemne  subject  to  rickets,  lîiidel,-*  riTelmann  and 
Baginsky  ■I  have  establishetl,  on  the  other  hand,  that  rickets  may 
appear  in  cliildren  even  wlien  fed  on  an  alimentation  rich  in 
salts  of  lime  which,  in  these  ca,ses.  they  throw  olf  abundantly  hy 
the  urine.  As  a  mailer  of  fact,  t  liis  disea-se  cssent  ially  consistai  of  an 
e.xaggeratt'tl  prolih'ration  of  tlu'  element*  of  that  jjartof  the  cartil- 
age in  young  animals  which  is  dt-stined  to  become  bone,  and  which 
never  reaches  the  state  of  transforming  itself  inio  bone  or  absorb- 
ing the  lime,  due  to  a  cause  which  is  &s  yet  unknown  to  us.  Is  it 
the  insufliciency  of  the  atomnrhic  s<'Ci-etion  of  hydrochloric  acid 
which  hinders  the  a-ssimilation  of  fomls,  as  ha.s  been  sugge,st<-d  ?  Is 
it  the  too  abundant  production  of  lactic  acid  fornuil  in  the  Mlomot-li 
l)y  reiuson  of  secondary  fermentations,  an  iwid  which,  n-ah-sorlK-d 
in  the  int^-stine,  acidulates  the  blood  and  pre\'ent.s  de|><i.->it.s  of 
phosphates  and  caii-ilication  i  This  Ihcory  ha.s  Itis-n  u]>held  with 
some  reason  by   Heit/.mann,   IlolfuH'istcr  and   Haginsky. 

It  apjH'ars  then  necessary  that  the,se  patienUs  sliould  avoid  all 
foods  which  may  undergo  in  tho  stoniat^h  acid  fermentation», 
lactic  or  butyric  :  sweetmeats,  indigestible  foods  too  rich  in 
eeIluto.se  and  starch,  green  fruits,  cow's  milk  substituted  for 
human  milk,  fre(|uent  change  of  wet-nurse,  lacteal  diitstosed  or 
other  Hours.  Whether  fed  at  the  breast  or  on  storilizi'd  milk,  tho 
infant  should  be  examinetl  to  see  if  he  gains  regularly  in  weight  as 
much  lus  is  suitable  t«  his  age.  Above  all,  care  m  ust  Ik.'  t^ikcn  not  to 
burden  the  stomach  of  a  young  child  with  food»  he  atnniA  ilùjr/tl. 


'  ZniMch.  I.  }imii„i..  \\i\.  xvr.  p.  ni. 
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In  default  of  luiiiiati  milk,  a-sn's  milk,  m  if  ni-til  lie  tlie  freshly 
sletiliziMl  milk  of  liciiltliy  cows,  may  l)i'  iiscil.  (tut  flif  httUT  with 
jjrudciici'.  Tli<"  pul])  (if  niw  meut  from  the  twelfth  imuitli,  if 
iieeessivry  roast  tiera|>e(i  meat,  c^H^i.  ijroth  and  paiiiules  «if  wliit-e 
(larrclied)  bread,  jmrécs  of  peiia  or  lentils,  a  iittle  Maiajja  or  ])ort 
wine,  hut  very  little — juitt  to  «tiinulat4.'  the  (U>ie^tion,  eonstitute 
favourable  foods  or  stimulants.  I'hospliated  Hours,  or  tlioso 
naturally  rich  in  or>:;anie  (iluisphales,  are  stroiifjly  indieat«I. 
Hygienic  eare,  open-air  life,  sea-air.  salt  and  arornatized  baths 
with  the  special  therapeutic  treat  meat,  in  these  e.uses,  are  the 
moHt  suitahle  adjiiivaats  of  this  regitnen. 

In  osko-nuilneia  the  earthly  salts  of  the  bones  diminish  and  the 
orjfanio  substance  becomes  nuKlilied.  It  inen-a-ses  a  little  in 
weijjht  and  appeare  to  he  no  hmger  able  to  furnish  gelatine  on 
boiling. 

The  lack  of  I'aleareous  material  in  foods  leiuls,  in  the  ease  of 
adults,  to  a  veritable  rarefaction  of  the  bone  which  does  not 
Iweonie.soft,  as  in  the  jireeeding  Ciuse.  Iiut  brittle  :  this  state  is  called 
oMfo-itrtrosin.  It  is  easily  dealt  with  by  the  use  of  calcareous  foods 
(milk,  bread,  herbaeeous  ve;;etables,  preparations  of  glycero- 
phosphates, etc.),  a  diet  whith  also  suits  persons  aflhi't-i-d  with 
ostco-inalacia. 

Sk!n  Diseases,   Syphilis. 

Many  skin  diseases  are  (caused  by  a  defi>c-tive  alimentary  diet  : 
oxce.ss  of  fatty  bodies,  fish,  shelKisli,  sjiiees.  meats,  especially  of  too 
young  animals  and  jiarticularly  veal,  high  game,  ete.,  produce 
urticaria,  eczema,  impetigo,  etc. 

Altlunigh  a  defective  alimentatii)ii  is  not  in  it.self  sufficient  to 
pnxluce  eczema,  it  always  aggravat<'s  and  develops  it  in  pei-sons 
jjredisjMJsed  to  it,  in  artbrilics  for  exjunjile.  What  must  be  avoided 
ill  these  cases  is  (isb.  shelllisb,  liioyiiting  meat,  pork,  game,  straw- 
berries. fernicnte<l  cheese.  pnrk-but<'lier's  meat-s,  eho<'<jlate,  coffee, 
beer,  all  highly  sjiicinl,  too  fat  or  too  nourishing  dishes.  Wine 
sluiiihl  only  be  taken  in  very  miKleratv  quantities. 

Veal  is  [larticitlarly  apt  to  ent'ourage  eczema  and  to  cau.se  ]x'r- 
slstcnt  erujitions  of  acne  to  apjiear,  to  irritate  the  intestinal 
mucous  membrane  and  that  of  the  urinary  passages.  It  is  for 
these  sufferers  that  vegetable  diet  is  especially  indicated,  without 
however  beef  or  mutton  Iwing  forbidden  any  more  than  wine. 
As  adjuvants,  the  u.se  of  alkaline  mineral  waters  or  arsenical 
waters  or  jtreparations  may  be  advised. 

The  very  fat  milks  of  some  wet-nurses  cause  an  eezematous  rash 
in  infants.  In  these  cases  it  is  bettor,  if  their  age  jx-rmit**  of  it.  to 
put  (h(>in  on  st-erilized  milk,  panatles,  milk  foods  and  even  raw 
scra|icd   meat. 

I  n  all  skhi  di-sonsets  it  is  necessary  to  avoid  exciting  dishes  or  those 
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wîiii-li  fiiovokf  uni'liiuiiiiil.ii)ii  <jf  irritant  iiiattt-fîi  (ly  tlic  outaneouB 
Burftti-e  or  hy  the  niuctvus  membranes.  Uudur  tliis  heading  arc 
aromatic  spices,  bitter  ooiKlinient.s.  the  flesh  of  too  young  animals, 
fish — espcoially  if  it  is  not  (]iiite  fresii  or  too  fat — crustaooa. 
mu8itcl8,  and  witli  some  people  yolk  of  egg,  etc.  Strawberries 
oft-en  produce  nrtieariii  in  those  predisposed  to  it. 

Among  vegetable  foods  all  those  whiel»  bring  oxaJic  acid  must 
avoided  {sorrel,  spimieh,  rhubarb,  Ijeetroot,  Freneh  lieans). 

The  exee.ss  of  nitrogenous  alimentation  with  the  exclusion 
vegetable  foods,  especially  provokes  constipation  and  reabsorption 
in  the  intestines  of  matters  inidergoing  more  or  le.ss  putrid  fer- 
mentation wliicli  are  particularly  irritating  ;  the.-e  tlie  skin  Knally 
eliminates  while  partly  oxidiring  them,  Imt  not  without  harm 
it«elf.  _ 

The /r(/c /w7/(-fi/rfM>r  endemic  jM'lIagria  is  connected  with  aliinet»- 
tiition  by  mai/.e  which  is  inva<leil  by  a  mould  callwl  vcrdcram*^ 
or  UiitiUtijo  riirho  (Hahiitlitii,  Tli.    Roussel,  Costallat). 

Although  the  c<jnsurnpti<in  of  rye  bread  is  decreasing  in  Fram 
2,00(),(XKI  hectares  are  stil!  given  up  to  the  cultivation  of  this 
cereal  and  many  persons  eat  also,  at  certain  meals,  rye  breatl  or 
meslin  as  a  refreshment.  It  is  known  tliat  the  grain  of  rye  may 
be  infested  by  llicsi-leroid  inycdiinn  of  a  jinLsonoiLsmushnxjni,  flic 
Chwicfpfi  i)itrj)nriii.  and  that  the  breatl  which  is  jiroduced  may 
provoke  enrleinics  of  ergotism  with  gangrene  of  the  extivmities. 

tSi/philijt. — In  this  di.sea,se,  s]H'cific  treatment  is  much  nwrtj 
important  than  diet,  which  may  he  of  ((uite  «a  ordinary  charm-tcr. 
However  it  is  very  evident  that  if  it  is  a  question  of  an  arthritiu, 
obese,  aniemie,  cardiac  person,  etc.,  the  regimens  suitable  for 
thase  conditions  are  indicated  above  all. 

For  young  sypliilitic  mirslings,  if  they  are  not  nurned  by 
mother,  they  should  lie  put  on  a  diet  of  ass's  milk  or  sterili» 
cow's  milk  which  may  be    mi.\cd  with  a  third  or  a  half  of  to^uit 
water  and  a  little  sugar  of  milk. 

Cachexia,  .Scu'rvy,  Canceu. 

Cnchexia,  Srurvij. — .'\a  in  the  pii-coding  disorders,  ctu-lie: 
are  above  all  susceptible  to  the  8po<;ific  medication  t!orivKi)onding 
to  the  eauM'  frtmi  which  they  originate.  The  cax-hexia  of  inyu- 
dema,  for  example,  may  Ijc  succe.ssfully  combat4»d  by  the  taking 
of  thyroid  gland  :  alcoholic  cachexia  may  yield  to  the  deprivation 
of  fermentetl  liijuors  ;  mercurial  and  saturnine  ca«'hexiiu<  to 
cessation  ni  the  u.se  of  t  he  preparatiotis  of  mercury  or  cif  the  absoq>- 
tion  of  lead  by  the  mu<'<jus  membranes  and  the  skin. 

In  nearly  all  these  cachectic  conditioas,  roast  or  raw 
eggs,  milk,  gootl  bread,  re<l  wines  in  moderation,  are  tlie 
most  indieak*d  and  the  most  valuable. 

There  is  a  special  forrti  of  cachexia  which  paHicularly 
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from  an  unhealthy  alimentation  :  this  is  scurvy.  It  appears  to 
be  th(>  rpsult  of  insufficient  feeding  bothaa  to  quantity  and  quality 
eornl)ine<i  with  a  lack  of  hygienic  care,  excess  of  fatigue  and  moral 
depression,  so  many  causes  which  render  assimilation  and  nutri- 
tion defective. 

It  has  been  stated  that  epidemics  of  scurvy  disappear  almost 
immediately  on  the  return  to  a  diet  of  fresh  meat  and  vegetables. 
From  the  fact  that  on  salt  meats  being  replaced  by  fresh  meats 
and  vegetable  footb*,  the  scurvy  was  generally  very  quickly  cured, 
it  has  been  concluded  tliat  salted  meats  were  the  cause  of  this 
disease.  From  the  fact  that  when  fi-esh  vegetables  were  brought 
to  a  crew  or  besieged  town,  the  epidemic  of  scurvj'  was  not  long  in 
abating,  it  has  been  inferred  that  scurvy  was  the  conseijuence  of  a 
lack  of  fresji  vegetables,  and  particularly  of  those  richest  in  salts 
of  potasli.  such  as  potatoes.  But  we  must  again  bear  in  mind  that 
fresh  meat  a-ssitnilates  better  tlian  salt  meat  '  and  that  tiie  latter 
is  t)r)ly  re])amtivc  if  it  is  in  a  gwxl  state  of  jtreservation,  quit<î 
free  from  the  products  of  more  or  less  atlvanced  decomposition  jiiid 
from  lo.viiis  ;  that  meat  alone,  fresh  or  saltetl.  is  nn[  prnjinli/ 
Uenimildlrd  ij  dl  l/ir  same  lime,  a  CP.rUiin  projxMion  of  lierfMircou-i 
and  ulnrchi/  fofMh  arc  iiot  included  in  tlie  did.  We  have  established 
this  fact  at  some  length  in  Part  I  of  this  work.  Vegetables  in 
these  cases  appear  then  to  excite  and  improve  the  assimilation 
which  the  combination  of  different  cau.ses  had  helped  to  impair  ; 
they  also  act  by  alkalizing  the  blood  and  accelerating  the 
phenomena  of  oxidizing  fermentations. 

In  order,  tlien,  to  avoid  scurvy  the  diet  sliould  be  sufficiently 
reparative,  both  animal  and  vegetable.  If  either  preserved  or 
salted  meats  are  included  m  the  diet,  it  will  be  necessary  to  be 
satisfied  that  they  are  in  a  good  stat*  of  preservation  ;  that  they 
were  not  fermented  before  salting  ;  that  they  are  not  unpleasant 
cither  to  the  eye  or  taste  ;  that  the  provisions  have  not  become 
changed  from  having  been  ke])t  too  long,  which  b}'  allowing  the 
diastases  to  act  upon  them  may  have  modified  these  meats  by 
partly  transforming  them  into  starchy  bodies  which  are  little  or 
not  at  all  assimilable,  and  sometimtis  even  poisonous.  Fresh  meat 
should  be  given  in  place  of  tliese  old  preserv^ed  goods  as  soon  as 
it  is  possible. 

It  is  especially  necessary  that  the  alimentation  of  the  sailor, 
soldier,  the  besieged  and  the  explorer,  should  contains  sufficient 
quantity  of  preserved  vegetables  and  better  still,  if  possible,  fresh 
herbaceous  vegetables  themselves.  Lacking  these,  potatoes  will 
render  this  service.  If  necessary  peas,  lentils,  cabbage,  onion, 
garlic,  spinach,  sorrel,  cardoon,  chicory,  lettuce  or  different  fruits 

■  Mr.  Vincent  has  just  proved,  however,  that  salt  introduced  into  the 
blood  or  under  the  skin,  is  favourable  to  the  invasion  of  the  system  by 
infectious  microbes  (Soc.  de  Biotog.,  Séance  of  June  4,  1!)04). 
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may  be  replaced  by  decoctions  of  fir  and  bilberry  buds,  and  if 
need  be  of  common  grass,  moss,  lichen  and  conferva  brought  by 
the  sea,  etc.  Among  fruits  tlie  most  valuable  are  apples,  plums, 
pears  and  especially  lemons,  oranges  and  grapes.  Fresh  or  con- 
centrated milk,  grain  and  flours  of  cereals  are  also  clearly  indicated. 
Finally,  wine  and  beer  should  be  taken  directly  it  is  possible  to  do 
so.  Wine  by  its  richness  in  acid  tai-trate  of  jxitash  and  its  easy 
preservation,  is  the  most  valuable  alimentary  drink  as  a  prophy 
lactic  and  cure  for  scurvy. 

As  for  heer  it  is  more  difficult  to  carry  from  place  to  place 
to  kee|).  A  kind  of  small  beer  called  epinttte  can  be  made  on 
spot,  at  least  in  fir  and  jiine  countries,  from  the  following  recii>o 
given  by  Duhamel  du  Monceau  :  Into  a  large  cauldron  of  boiling 
water  a  large  sheaf  of  ])iiie  i  ir  i\r  leaves  is  plunged.  On  the  other 
hand  a  bushel  of  oats  i.s  cooked  in  a  saucejian  fiver  a  lire,  and  also 
7  kgs.  of  l)read  cut  into  rather  thin  slices  are  grille<l  on  a  hot 
slal».  The  whole  is  crumbled  into  the  water  of  the  cauldron,  which 
is  boilwl  for  tliiity  minutes.  The  Uquid  is  then  skimmed,  left 
to  cool  and  jjourefl  info  a  Bonleaux  cask.  A  watery  .solution  of 
5  to  a  lb.  of  mohis.ses  antl  I  2  to  15  lb.  of  sugar  is  added.  When 
the  mixturt?  is  only  te})id,  (he  nmst  from  a  litre  or  two  of  yeast  of 
Ijccr  nii.xed  in  water  is  added  (if  necessary,  this  yeast  may  be 
ket»t  in  a  vi'ry  dry  state)  ;  the  ca^k  is  (illed  u|)  to  a  few  centi- 
metres from  the  binig  with  te|)i(l  water,  and  left  to  ferment. 
After  a  few  days  the  lit|ui(t  is  rciidy  to  drink.  It  constituiez  a 
sort  of  light  beer  which  may  prove  useful. 

Cati/wr. — The  evolution  of  cancer  and  the  aiitcerowi  rachcxia 
which  follows  it  may  be  checkerl  by  sufficient  feeding.  Generally 
it  is  necessary  to  restore  tlie  appetite  (which  is  often  lackijig 
in  cancerous  persons)  by  means  fif  bitters  or  even  preparations 
of  organic  arsenic.  They  must  then  be  allowed  to  take  as  far 
as  possible  the  food  which  suits  tlicni  and  which  they  can  digmt 
best.  In  a  general  way  the  reginten  which  wo  have  indicated 
(pp.  440,  469)  for  dysjjcpties  and  tuberculous  consumptives  i» 
suitable  in  this  cachexia. 

It  is  not  certain  that  the  vegetarian  diet  recommended  to  these 
invalids  by  Beneke  is  altogether  favourable  to  them.  However 
as  cancerous  cache.xia  is  due  to  the  reabsoqjtion  of  toxins  which 
form  Iti  the  organs  invaded  by  the  neo{)lasm,  it  seems  logical  to 
sustain  the  invalid  by  the  alimentation  which  brings  the  smallest 
amoirnt  of  nitrogenous  residue  to  the  system,  that  is  to  say  by 
milk  and  vcgetahles.  Again  it  is  necessary  that  the  jiatient's 
stomach  should  be  satisfied  and  that  this  regimen  should  not  hi 
to  weaken  his  already  impaired  forces. 
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EXCESSIVE  intellei'tual  work,  anxieties  of  every  kind,  an 
idle  life,  reiiented  lïervints  excitements  and  the  consequent 
exhaustion,  hn^s  of  sleej).  Ifie  uhandonnient  of  all  fatiguing  or 
stimulating  exercise,  iinwhole.soine  diet  with  an  excess  of  muscular 
Hesh.  etc.,  eontriljute  to  ereate  the  jaded  and  neurojmthie. 
Congenital  weakness,  all  the  causes  of  an:emin,  the  too  exclusive 
methods  of  alirnetitatifm.  the  abuse  of  stimulants,  tif  alcohol  in 
particular,  may  little  by  Mule  modify  the  nerve  cells  to  the  extent 
of  causing  a  whole  series  of  pathological  conditions,  from  nervous- 
neBB  and  over-excitahility  to  insanity,  a  well-known  result  r»f  the 
repeated  ahuse  of  fermented  lifjuoni.  In  all  these  vo^m-h  it  ia 
worth  while  to  look  carefully  into  the  question  of  diet  sometimes 
as  au  efficient  or  occasional  more  or  less  direct  and  continuous 
cause  of  these  nerve  troubles,  and  sometimes  as  a  means  of 
improving  them. 

Ncuraslkf-nia. — Physical  overwork  brings  lassitude.  deprtîs.sion 
and  want  of  appetite,  but  rarely  IcAds  to  neurasthenia.  Intel- 
lectual overwork,  associated  with  want  of  exercise,  acts  other- 
wi.se  :  if  alimentation  is  abundant  or  moderate,  income  may 
very  appreciably  exceed  expenditure  ;  organic  dissimilation, 
oxidations,  Iwcome  incomplete  and  tlie  excretory  matter»  with 
raised  molecular  weight,  generally  offensive,  soon  accumulate  in 
the  tissues  and  p!astna.s,  and  render  their  action  abnormal. 

The  frequent  repetition  of  emotions  of  all  kinds,  grief,  business 
anxieties,  the  exaggeration  and  cultivation  of  excessive  feelings 
from  literary  and  artistic  to  erotic  and  depraved,  the  want  of 
sleep,  etc..  act  in  the  same  way  on  nutrition  and  disintegration. 
Evei-ything  which  troubles  dirwtly  or  indirectly  the  digestive 
and  assiniilatory  functioas  appear  to  bring  about  an  exag- 
gerated production  of  nitrogenous  waste  materials  jirov^ed 
by  the  toxic  state  of  the  urine.  These  substances,  almost 
all  harmful  and  of  a  semi-alkaloid  nature  brought  to  the  organs 
by  the  blood,  act  on  the  nerve  centres  and  cause  irritation, 
slow  intoxication  and  loss  of  e<juilibrium.  In  particular, 
irregularity  of  the  functions  of  the  stomach,  mtestine,  liver, 
kidnej's,  generative  organs  and  their  connexions,  with  exaggerated 
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alimentary  excitation  and  want  of  exercise,  are  frequent  causes 
of  neurasthenia. 

Without  occupying  ourselves  here  with  the  medical,  physical 
or  moral  measures  which  may  be  employed  in  all  these  cases,  the 
preceding  considerations  show  that  in  these  invalids  it  is  necessary 
to  provide  the  stomach  with  foods  easy  of  digestion,  sufficiently 
nutritive,  but  producing  the  least  possible  quantity  of  nitro- 
genous waste. 

Neurasthenia  being  like  arthritis,  gout,  chlorosis  and  obesity, 
a  malady  of  degeneracy  by  weakening  of  the  nutritive  fimctions 
with  exaggeration  of  the  nitrogenous  alimentation  of  which 
sufficient  exercise  does  not  assure  the  dissimilation,  it  appears 
that  it  is  necessary  to  diet  neurasthenics  in  the  conditions  recog- 
nized as  the  best  for  each  of  these  different  maladies,  the  more  so 
as  dyspepsia  is  their  common  appanage  and  is  sufficient  to  bring 
about  neurasthenia  when  there  is  an  hereditary  defect. 

Finally,  if  it  Is  observed  that  confirmed  neurasthenics  end 
by  only  being  able  to  eat  enougli  by  the  aid  of  stimulants,  of 
condiments  in  particular,  and  that  they  only  assimilate  from 
that  time  a  small  proportion  of  the  nourishment  which  they 
take  in,  as  is  proved  by  the  small  proportion  of  nitrogen  whicli 
tiiey  eliminate  by  the  urine  and  the  exaggeration  of  the  part 
of  the  nitrogenous  bodies  precipitable  by  the  reaction  of  the 
alkaloids,  it  may  be  concluded  again,  from  this  point  of  view, 
that  these  invalids  require  a  regimen  of  easy  digestion,  moderate 
rather  than  excessive,  a  regimen  which  may  be  gradually  increased 
in  proportion  as  the  assimilative  and  nervous  forces  return,  and 
as  the  organic  residues  better  and  better  eliminated  approach 
normal  types. 

From  these  observations  the  treatment  of  Weir-Mitchell  and 
Playfair  is  derived.  The  invalid  is  isolated,  put  to  complete  rest 
in  bed,  he  receives  first,  in  small  portions  at  a  time,  1  to  2 
litres  of  milk  per  day,  conditions  which  are  intended  to  reduce  t« 
the  minimum  the  consumption  of  nitrogenous  principles,  wliiLst 
having  recourse  to  those  wliichgive  the  minimum  of  wastes  and 
toxins.  The  milk  may  be  skimmed,  cold  or  liot,  sweetened, 
salted,  with  a  little  vanilla  or  caramel,  etc.,  added  to  it  according 
to  the  taste  of  the  patient.  At  the  end  of  three  or  four  days, 
some  farinaceous  dishes  may  be  added  to  the  milk  ;  vegetable 
soups,  one  or  two  eggs,  a  little  raw  or  roast  meat,  tea,  coffee, 
cocoa  and  even  wine  with  a  little  bread  or  biscuit.  We  must  be 
especially  guided  by  the  state  of  the  stomach  and  of  the  digestive 
functions  which  may  be  excited  at  the  same  time  by  electricity 
and  massage.  The  proportion  of  food  allowed  is  thus  graduaUy 
increased  until  it  reaches  per  day  300  grms.  of  meat,  200  to  250 
grms.  of  vegetables  or  stewed  fruits,  500  to  800  oc.  of  milk,  two 
glasses  of  good  cider  or  one  glass  of  generous  wine,  white  or  red  ;  in 
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these  conditions  it  is  possible  from  the  third  or  fourth  week 
to  allow  the  invalid  to  get  up  and  walk  a  little. 

Tliis  ia  then  a  cure  which  tends  to  reduce  tii  a  minimum  the 
needs  as  well  as  the  expenditure  of  nitrogenous  alimentary  prin- 
ciples, and  consequently  their  offensive  residues. 

It  does  not  succeed  in  the  case  of  true  nielaitcliolia  or  insanity, 
nor  in  certain  forms  of  hysteria  with  vomiting,  or  epilepsy. 

These  invalids  must  never  be  jiermitted  a  succulent  regimen, 
above  all  a  regimen  rich  in  meats  wlxich  would  act  on  the 
nervous  centres  by  the  irritating  nitrogenous  substances  which 
necessarily  arise  from  them,  substances  esj>ecially  dangeroa"* 
to  those  invalids  whose  digestion  and  assimilation  are  imperfect. 

A  loriinri  will  it  be  necessary  to  avoid,  if  not  the  very  nuxierato 
use,  at  lea.><t  the  abu-se  of  alcoholic  drinks,  the  i-eijeatttl  stinudus 
tif  wliicli  is  .sufficient,  in  those  predisjKwed,  to  provoke  alterations 
of  tlie  nervous  centres. 

Whey,  light  clii);ken  broth,  frog's  muscle,  seed  or  herbjvceous 
vegetables,  compotes,  fruits  ...  in  a  word,  the  inodifit*d  vege- 
tarian diet;  and  for  leverages:  extract  of  malt,  light  wines  mixed 
with  plenty  of  water  and  ac^idulated  diinks,  form  the  best  diet 
for  these  invalifls.  This  was  iiwlecd  the  regimen  of  people 
attacked  by  vtipuiir.i,  as  it  was  called  in  old  times.  rre]jarations 
of  luusein  may  be  addwl,  which  have  the  great  advantage  of  not 
fatiguing  the  liver  and  ncit  giving  appreciable  nitrogenous  resi- 
tlues  t)t  an  objectionable  kind. 

The  painful  affections  of  nerves  (sciatica,  facial,  dental  and 
visceral  neuralgias,  etc.)  are  largely  influenced  by  alimentation. 
Every  one  knows  bow  often  the  pain.s  become  aggravated  at  the 
time  when  digestion  furnishes  the  blotid  with  tlie  maximum  of 
nutritive  matters.  In  the  same  way  that  they  over-excite  neuras- 
thenics, regimens  of  too  succident  a  nature  or  too  nitrogenous, 
esiK'cially  when  joined  with  an  idle  life,  increase  hyst^'ralgia  and 
all  neuralgias  in  general.  They  keep  up  gastralgia  if  they  do  not 
origiimte  it.  The  modified  milk  diet  with  KKJ  to  120  gnus,  of 
meat  at  most  per  day,  vegetable  hnttbs,  vegetable  jellies,  fruit*», 
and  in  general  the  vegetarian  diet,  are  favourable  in  these  ditferent 
eases.  These  invalids  b«>sides  require  foods  i<uch  as  milk,  jx'as, 
lentils,  etc.,  which  give  sufficient  nourishment  since  anaemia  is  a 
condition  which  over-e.xcites  the  nerves. 

In  e.ssential  asthma,  in  addition  to  njedical  treutment  where 
arsenic,  especially  under  organic  forms,  works  wonders,  little 
meat  is  required,  no  alcohol,  but  foods  of  easy  digestion.  But 
tea  and  coffee  are  useful  rather  than  harmful. 

Iimanily. — The    demented,   melancholica    and   epileptics    are 

almost  all  ana'inie,  dyspeptic,  arthritic  and  most  often  uricémie 

and  o.xaluric.     Adler  '  has  found  daily,  in  the  urine  of  a  iieuraa- 

»  Mtd.  Record,  18tt3,  XLIII.    «73. 
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tlienic,  0-44  grm.,  in  that  of  a  nu'lanc.liolio,  0-7r>  grm.  of  nxa. 
acid  in  plivee  of  U()15  grm.  wliicli  i.s  the  maximum  rate  in  tlie 
normal  t'oudition.  Tiie  diet  generally  suitable  in  the  aforemen- 
tioned nervoiw  affections  is  then  that  which  should  be  prcacrilx'd 
for  these  patientas.  But  special  care  must  tje  taken  that  all 
gastrin  trouble  and  all  constipation  are  avoided  :  lience  the 
very  sensible  use.  in  cases  of  insanity,  of  milk,  green  vegetables, 
jirunes,  fruits  and  marmalades,  ett-.  But  lluwe  jiersons  require 
a  very  substantiiil  alimentation  and  all  the  more  nourishing 
according  to  the  state  of  restlessness  or  depi-ession.  In  the 
depres.sed  forms  of  anxious  melancholia,  in  the  case  of  epilepties 
and  tlio«e  wiiom  agitation  deprives  of  sleep,  foods  should  be  very 
nourishing,  rich  in  assimilable  phosphorus,  an  element  that  tluve 
subjects  lose  abundantly.  r)ry  vegetables,  and  especially  lentilti 
and  ]>ea  ]nu'écs  well  supply  this  neetl, 

In.siine  (jeople,  and  especially  insane  alcoholics,  must  abstain 
from  all  fermented  li<)Uoi-s  a,s  well  a-s  all  e.xciting  fo(xls.  Eggs, 
meat  in  small  quantity,  dry  vegetables  and  the  modified  vege- 
tarian diet,  constitute  the  most  favourable  diet. 

If  we  remember  the  examples  which  I  have  given  as  to  tl 
changes  of  character  of  animals  under  the  influence  of  foods  (p.  S7(V), 
tile  lM>ar  and  the  rat  fetl  on  meat  iMicoming  violent  and  fenK-ioiiK, 
whilst  they  remain  mild  atul  tractable  with  a  vegetable  diet,  \vf 
can  nndcistand  tlie  lulvantage  wliich  may  be  derived  from  vege- 
tbuianism  among  restless  and  dangerous  lunatics. 

For  the  madman  who  refuse,'*  foiKl,  we  are  obliged  to  resort  ti» 
tlie  «esophageal  tuln?  intiiKluced  liy  the  moutli  or  nasal  pa-ssagm 
(see  Chapter  XLIX).  Dried  meat  and  ca-sein  jxjwders,  milk 
the  yolk  of  eggs  mixed  with  .soup,  vegetable  purées,  all  foocls 
which  give  good  nourishment  in  a  very  small  volume,  are  all 
naturally  indicated  in  these  csises.  But  féculents,  which  these 
invalids  cannot  digest  well,  should  not  be  used  too  much,  and 
if  fats  are  given  to  them  by  this  means,  they  must  only 
adntinistered  under  the  form  of  emulsioiui. 
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XLV 

-BtTLES  RELATINO  TO  DIET  IN   FEVERS 
IN   GENERAL 


A'TTE  ffhrili"  disfiisos  fji-ncr.ally  end  favourahly  if  no  iiidis- 
I'lTtion.H  art'  foiiitiiiltetl  and  no  uiiforfswii  coniplifixtions 
arise.  Contrary  to  wliat  (lolds  in  chronic  di.Heases.  the  regimen 
liere  ranks  only  swond  in  tlie  Beiiso,  that  for  all  fever  patients,  it 
varies  but  little  thédietorratlitra  very  light  alimentation  wliieh 
allows  of  8up(K>rting  tlie  invalid  without  stopping  the  elToi1«  the 
orjianism  makes  to  return  to  the  normal  condition,  being  the 
rule  in  the  ^jreattT  nunilter  of  cases.  Also  it  may  be  said  as 
rejjarrls  i|tiaiiti(y,  most  febrile  patients  may  be  fed  alike.  Thus 
the  f;reiit  Enjilisli  physi<'ian.  (Jraves,  liiw  been  able  to  suui  up 
their  regiuien  in  the  few  followinjî  lines  : — 

"  In  the  ea.se  of  the.se  patients,  the  alimentation  should  be 
controlletl  with  care  and  precaution,  especially  at  the  eomnienee- 
ment  of  the  fever.  From  the  first  to  the  third  day,  especially  if 
the  invalid  is  youii>{  and  robust,  water,  weak  barley  water,  whey, 
will  suffice.  AfterwaitLs  a  sweet  alimentation  ought  to  be  given. 
What  I  generally  prescribe  is  an  oatmeal  grud  very  well  cooked, 
swet'tened  with  sugar  and  to  this  add,  provided  there  is  no 
tt'hdency  to  diarrho>a,  a  small  quantity  of  lemon  juice.  1  am 
also  in  the  habit  of  ordering  a  very  light  panade,  night  and 
mortiiiig,  during  the  latter  part  of  the  first  stage  and  toward»  the 
ii»i(hlle  of  the  course  of  the  fever.  The  patient  takes  two  or 
thri'c  large  spoonfuls  of  it  per  day.  .  .  .  Lat+r  a  little  meat 
jiiii-e  or  broth  may  be  allowed.  One  of  the  best  means  of 
alimentation  in  the  middle  or  ttiwanLs  the  end  of  a  fever,  is 
chicken  broth  given  in  small  <|uantitie»i  at  a  time  and  with  pre- 
caution. If  the  result  be  heaviness,  stomach  ache,  redness  of  the 
face,  agitated  pulse  with  inereiuse  of  fever,  this  diet  mu.st  be 
stopj>ed  and  1  he  gruel  and  panade  again  given  to  the  patient.  .  .  . 
Simple  drinks  are  the  only  ones  that  can  be  given  in  cases  of 
fever  :  beer,  ale,  p(^rte^,  light  wine  diluted  with  water  ;  tea  and 
coffee  are  fretjuently  given  to  fever  patients  ;  tliey  are  very 
u.seful    when  seasonably  employed." 

This  statement  of  one  of  the  most  authoritative  English 
practitionera  sums  up  the  regimen  for  fever  patients,  and  we 
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see  here  that  Graves  makes  no  essential  distinction  between  sui 

and  such  a  form  of  acute  fever. 

I    However,  a  few  explanatioiLs  and  reservations  are  necessar; 

In  what  quantity  should  food  l>e  given  to  fever  patients 
Fornierly  tlie  regitnen  of  a  fever  patient  eoasisted  of  a  diet 
fnixlH  luiMlilii'd  liy  the  use  of  ptisans  and  broth.  Abstinence 
fnjta  foods  more  or  le.ss  (complete  has  its  advantages  :  it  dis- 
eni'uinbers  tlie  hver,  iiitastines.  lungs  and  lirain  :  it  lessens  the 
work  of  tfie  heart  ;  it  facilitâtes  the  reabsoqition  of  toxins. 
But  this  diet  has  also  its  disadvantages  :  tlio  fever  consumes 
the  tissues  :  tlie  proof  of  this  is  given  on  the  one  hand,  by  thi 
rise  in  teinj)erature  of  the  patientas  and  the  great  quantity 
heat  that  they  lose  even  under  conditions  of  absolute  abstinence 
from  fo(xLs,  on  the  other  hand,  by  analysis  of  tlieir  excreta. 
KraiLss  and  Loevy  have  established  that  with  fever  patients  put 
on  slop  diet,  the  absori)tion  of  o.xygen  ami  the  elimination  «vf 
i-arbonic  acid  are  at  least  equal  to,  and  sometimes  higher  tlian 
what  they  are  in  the  normal  state.  It  has  also  been  prove 
that  in  acute  fevers,  the  dissimilation  of  total  nitrogen  and  cow 
actjuently  proteid  substances,  as  well  as  the  production  of  wasi 
matters  having  this  origin,  exceed  by  8, 10  and  15  grms.  jxt  da; 
at  the  commeneement  and  especially  at  the  critical  period,  the 
ijuantity  of  nitrogen  furnished  by  the  food.  The  fever  patient 
then  is  burning,  but  he  is  burning  his  tissues,  his  proteid  matters 
lus  well  as  his  fats,  as  the  abundant  nitrogenous  matters  in  the 
urine  bear  witness. 

As  for  the  heat  lost,  it  is  almast  the  .same  as  in  healthy  persoi 
left  at  rest,  that  is  to  say  from  2,000  to  2,400  Calories  per  daj 

This  liinit«l  slop  diet  causes  givat  anaemia.      Denis  found  f<»r 
1,001)  parts  of  bhx)d  in  a  young  man  :     Before  dieting,  Uood 
corpiiAcks  in  th«  dry  stale  154,  wafer  770  ;  after  40  days  of  this  did 
dry  corfnisclFJi  111,  water  804. 

The  fever  patient  must  then  i)e  ftKl  very  little.    Besides,  we  know 
tliat  abstinence  from  foixl,  when  too  prolonged,  altfrs  the  mucotia^ 
membrane  of  the  stomach,  and  destroj's  its  aptitude  for  secrretii 
.the  gastric  juice.     An  over  strict  diet  weakens  the  patient  ain 
prolongs  convalescence.     Formerly,  when  abstinence  from  fixxi 
was  carried  to  excess,  patients  have  been  known  to  die  of  starva 
tion.     Buss,  Von  Noorden.    Albrecht  have  proved  that  tyjihus 
patients  and  fever  patients  in  general,  lose  less  weight,  have  1 
fever  and  a  shorter  convalescence  when  they  ai-e  fed  even  wit 
nitrogenous  foods,  than  when  they  arc  subjected  to  a  strict  diet 
provided  only  that  the  foods  are  li(|uid  and  easy  to  digest,  sue 
as  milk,  panadas,  Ugiit  soups  and  good  brands  of  peptons,  el 

"  It  apf)ears  to  me,"  wrote  Piorry  (Pneumonies  dee  vieillards' 
■•  that  pneumonia  patients  when  fed,  make  a  Ijetter  and  quickoi 
recovery  than  those  who  are  not  fed."    Trousseau  and  Pidou 
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in  their  turn  apeak  as  follows  • — "  It  is  necessary  to  keep  to  a 
strict  diet  ao  long  as  the  changing  forces  of  the  system  have  to 
carry  out  the  ne<;es8aiy  pathological  work  .  .  .  later  on  slop 
diet  becomes  harmful  ;  it  causes  debility  and  nervous  disorders 
which  it  does  not  do,  so  long  as  the  forces  of  vital  ctiemistry  are 
occupied  in  digesting  and  feeding  tlie  pathological  pniducts."' 

However,  it  is  necessarj'  to  proceed  with  prudence  in  tlie  alimen- 
tation of  these  invalids,  for  digestion  and  assimilation  wliich  in 
tlie  normal  state  are  hardly  noticeable  upcration.s,  are  for  them  a 
heavy  burden.  The  fever  patient,  like  tlie  overworked  man,  digest» 
badly  :  he  has  no  appetite,  his  stxlivar>'  glands  do  not  secrete, 
or  secivte  very  imperfectly;  liis  gastric  juice,  formed  under 
bad  conditions,  is  almost  inert,  jjoor  in  jieiwin.'*  and  hydro- 
chloric acid  (Rosenthal.  Kwald,  Klemperer,  Wolfram).  The 
liver  no  longer  acts  if  the  fever  is  high  and  serious  ;  the  intestinal 
secretions  are  partly  exhausted.  An  overworked  rich  feeding 
fatigues  the  stoniucli  made  over  sensitive  by  the  fever  ;  it  rejects 
heavy,  over  abundant  or  over  stimiilatiiig  foinls.  Thw  is  the 
ease  with  meat,  meat  jiiii-e,  fatty  bodies,  wine,  etc.  The  dyspntea 
and  s3'ncoj*es  which  may  result  from  the  weakening  of  the 
nutrition  of  the  heart.,  are  also  more  to  be  feared  duiing  digestion. 
We  must  then  only  think  of  feeding  these  invalids  a  little  more 
if  their  fever  luvs  iM-coine  chronic,  if  it  continues,  if  the  patient  is 
wasting.  To  tliink  of  giving  t  liem  '2f)  to  'M  i  'alories  per  kilogramme 
per  day,  as  Von  NiMHth-n  suggests,  is  a  theoretical  and  often 
impraetieable  proceeding.  Nourislimcnt  must  nut  increase  the 
fever,  and  as  tiraves  says,  this  is  the  liest  guide  for  regulating  the 
alimentation. 

A  second  Ls  the  sensation  of  hunger  ;  apart  from  alteration  in 
the  Htoniaeh  and  intestines  as  in  the  ease  of  ulcer  fif  stomach, 
tjrphoid  fever,  dj'sentery,  etc..  and  hi  cases  of  insanity,  the  patient's 
appetite  may  .serve  to  regulate  the  amount  of  fo<xl  we  allow  him. 
Ilitwever  this  is  not  an  absolute  rule  ;  it  should  only  be  fulluwed 
with  prudence.  The  craving  for  meats  and  fais  in  the  obese, 
for  succulent  dishes  and  generous  wines  in  the  gouty  and  arthritic, 
and  bii-ad  in  the  diabetic,  couhli^ertainly  not  serve  us  as  a  guide 
to  their  real  needs.  Nevertheless,  with  convalescent  and  fever 
patients  appetite  is  always  a  gfKxi  sign,  and  as  a  rule  it  should  be 
at  leu.st  partiallj'  satisfied. 

Oit  the  other  hand,  in  the  case  of  some  invaUda  who  require  to 
be  fed,  tuberculous  and  ana-mic  patients  for  example,  hunger  may 
be  lacking  and  not  sufficiently  indicate  the  real  needs  of  the  sys- 
tem. Here  again  appetite  cannot  be  a  good  guide,  and  a  some- 
what force*!  alimentation  may  btx'ome  necessary.  The  rule 
is  then  that  attempts  at  feeding  should  not  increase  the  fever, 


Quoted  by  Lorrain,  These  d'agrégation  de  Paria,  1857,  p.  2U. 
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nul  , 


produce  intestinal  disorders,  insomaia,  cause  sugar  or  albuiuin 
appear  in  the  uiinc,  etc. 

Hunger  during  fever  is  not  very  rare,  especially  with  yoi 
people  and  cliildrcn.  Often  with  this  sign  are  a^ociated  dep 
sion  of  the  pulse,  eirculatutv  troubles  and  the  commencement 
of  a  fall  in  teni|)errtture.  These  are  so  many  concordant  indi- 
cations t!i!it  it  is  necessary  to  feed  the  patient  a  little  more. 
These  observations  ap])Iy  much  more  strongly  still  to  the  quito 
young  child  wlin  rapidly  cfiusuines  liLs  substance  and  should  be 
fed  in  a  state  of  fever  even  before  these  signs  begin  to  appear.  He 
ctmid  not  support  fever  diet  for  long  :  children  digest  during 
fever,  and  we  ought  not,  in  their  case,  to  be  8topiie<l  feeding  them, 
save  by  disgust,  vomit ing.s  and  diarrhiea.  Broth,  milk  diluted 
with  water,  very  light  vegetable  or  bread  soups,  cream,  fruit,  oiul 
moat  jellies  form  the  foundation  of  aUmentation  for  young  fo 
patients. 

FœmI.^  Allnnrd  for  Fcnr  Pfili>iiln  in  General. — A  light  regimen 
of  ea.sy  digestion  is  necessary  for  all  stoniachs  that  are  starved, 
unused  to  food,  weakened  by  fever. 

Facts  have  proved  that  of  all  foixLs  those  best  digeste*!  by 
persons  sutTci'itig  from  fever  are  carbo-hydrut<'s  ;  tho.se  whidi  are 
the  lea.st  acccjjt.ibic'  iire  the  fatty  bodies  ;  jiroteid  substances  are 
inlfinietliatv.  ll  fullnws  tliat  tlie  regimen  should  provide  tlu-se 
patients  above  all  with  sugius.  starchy  mattei's.  broth  and  even 
tiu'Ht  juice  and  a  little  milk,  but  these  latter  always  in  a  small 
((uantity  and  deprive<l  a,><  nuicli  a-s  possible  of  fatx  which,  in 
their  case,  do  not  lind  tlieir  habitual  dLs.solvent,s  and  disagree  with 
them.  Still  certain  fatty  bcwlies,  like  cream  anil  butter,  may  be 
H.sed  in  fairly  large  jiroportions.  The  fear  that  ahmentation 
raises  the  patient's  tcm])<Mature,  only  holds  goinl  when  the  fiHHls 
are  badly  digested  or  too  aliundunt.  or  if  tiie  digestive  eanal  lie 
particularly  attacked  (peritonitis,  typiioid,  giustric  fever,  enter- 
itis). The  albunïinoids  thcm.selves  are  suitable,  esiK-cially  if  the 
fever  is  prolonged  and  if  the  system  has  lost  its  nutritive  reserve.H. 

In   the  series  of    useful    researches    made    on    this    subj««ct 
Haucr  and  Kiiiwtley  '  exjKTinient-cd  on  a  typhus  patient  witli 
diet  at    lii-st   very   poor  in  albuminoids  and   then  s»UTi-j«i 
richer.     Here  are  the  nitrogenous  los.ses  observed  by  them  :" 


n  :^n 


Albuiiiiiioitls  in  tlii>  firnds. 
0  8  grins, 
395      ., 
617      „ 


XitTDgononx  Idswhs  <luily. 
13-1)  fxnw-  to   1*14  gnns.! 
Hi      ,.       .,   115 
03      ..       ..     U» 


We  see  here  this  unexpected,  almost  para<loxical  result, 
the  nitrogenous  dissimilation  diniinishcs  in  ]ir<iportion  as  tin 
patients  are  fed  on  products  richer  in  nitrogen. 

I  Dculieh.  Anh.  /.  kiln.  Mrd.,  H.l.  XXIV.  H.ft  I. 
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When  the  fever  in  of  long  duration  (typhus,  (iibereulouH), 
milk  alone  diwn  not  suffice.  It  may  be  partially  and  advantage- 
ously replaced  Ivy  rtiw  scraped  meat,  very  liglitly  cooked  eggs, 
peptons  tnixwl  with  broth,  meat  or  calf's  foot  jelly. 

As  a  rule,  it  ix  advisable  to  allow  fever  patients  only  semi- 
li(jiiid  or  liipiid  alimentation.  Solid  meats  wiiioh  require  masti- 
cation tii-e  them,  and  mastication  oh  well  as  digestion  remain 
insufficient  in  these  crtses.  It  is  better  then  to  feed  these  patients 
with  broths,  soup.'*,  purées,  nutritious  juice*,  beverages.  Care 
mu.Ht  lie  taken  too,  that  the  meals  are  never  abundant  ;  they 
should  be  .se[)aratcd  by  intervals  of  about  three  houiï  and  i-ej>eatetl 
foui'  to  si.\  times  per  day.  making  them  more  fre<|uent  during  the 
|M'ri(Kls  of  ahiitenient  of  the  fever — in  the  morning  for  e.xatnple. 
Hut  the  sttimtich  should  be  empty  every  time  it  receives  a  fresh 
•juantity  of  foo<l. 

The  i>atient"s  sleep  should  not  be  intemipte<l,  and  even  in 
cases  of  insomnia,  he  should  not  be  fed  during  the  night  if  it  can  be 
avoided,  unless  it  has  not  been  ])ossible  to  feed  him  during  the  day. 

To  act  otherwise  is  to  jiostjione  the  uioment  when  the  jiatient 
returns  to  his  regular  habits  of  sleeping  during  the  night  and 
feeding  during  the  day.  However,  this  rule  diM's  not  a]>ply  in 
cjuses  of  starvation  or  [iressing  need  of  foml. 

fare  nmst  be  taken  that  the  jiatient's  intestines  are  regularly 
emptied  and  that  the  mouth  is  kept  very  clean. 

The  (juantily  of  foinl  should  Ik*  regulatetl  by  the  appetency  of 
the  patient  and  by  the  condition  of  his  functions.  Relatively 
to  tlie  weight  of  the  patient,  the  quantity  sbouhl  be  greater  in 
the  child  who  ra])idly  wastes  away,  and  even  in  old  people  who 
have  no  reserves.  (Jetiemlly.  and  for  an  average  patient  in  bed. 
25  Calories  jH'r  kilogramme  of  btxly  weight  j>er  day,  or  the  ali- 
mentary energy  corresponding  to  1.650  Calories  in  twenty-four 
hours,  are  quite  stiHieient. 

It  remains  for  us  now  to  speak  more  particularly  of  the  quality 
and  nature  of  the  foiKls  m4)Mt  suitable  to  fever  patients. 

We  have  just  seen  that  all  footls  of  animal  origin  shouhl  not  be 
forbidden.  Hroth  and  meat  e.xtriu-t  contain  a  series  of  principles 
which  act  as  tonics  of  the  heart  and  stomwb,  stimulants  of  the 
ap]M-tite,  ])eptogen8,  light  foods.  It  i.'t  stating  nothing  new  t«  say 
that  for  a  long  time  it  has  been  recognized  that  broth  was  agree- 
able to  fever  patients  and  sustained  their  forces.  But  broth  is 
like  wine  and  coffee  :  it  must  be  used  without  abuse.  There  was 
a  time  when  it  was  customary  to  overload  weak  stomachs  cloyed 
too  with  these  substances  with  extracts,  meat  jellies,  concentrated 
broths,  coasommés,  etc.  In  this  way  these  were  introduced  into 
the  patient's  blood,  already  charged  with  the  waste  products  of 
tlie  fever,  not  the  e^ential  part  of  muscular  tissue  a»  was 
supposed,  but  an  exeeas  of  extractive  and  irritant  principles,  the 
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dissimilation  of  wliich  remained   imperfect   and   fatigued 
stomach,  liver,  kidneys  and  heart. 

We  must  not,  in  fact,  think  of  feeding  very  mucli  with  meal 
juice  and  concentrated  broths  of  beef,  veal  or  cliicken.  These 
preparations  contain  but  few  grammes  of  proteid  matters 
per  litre.  As  lia.s  alreaily  been  stated  (p.  144)  broth  is  a  con- 
diment and  a  tonic  liy  reawon  of  its  sapid  matters  and  its  salt«. 
rather  than  a  food.  The  gelatine  that  it  contains  in  a  small 
proportion  and  wit!»  which  it  can  be  enriched,  either  by  con- 
centration or  by  diret:t  addition,  could  not  be  assimilated  by  the 
cells  unless  it  had  been  previously  jHjptonized.  Besides,  it  only 
constitutes  a  very  incomplete  food.  Meat  jellies  salted,  sweetened 
orflavmired.  may  certainly  play  a  part  in  the  total  of  the  patient's 
alinicritrttiun.  but  it  would  not  be  po.'isible  to  give  them  in  a  rather 
large  (juanlity  without  provoking  satiety  and  disgiist.  How- 
ever, nii.\cd  with  brotli.  lemon  juice,  sugar,  white  wine,  cogna»', 
etc.,  tlie.se  jellies  may  prove  of  some  .service  to  the  sick  jHTson  and 
the  couvale.scent.  They  nre  easily  digested  and  may  l)e  pr 
scribed  in  serious  fevers. 

As  to  the  natural  peptons  which  pass  from  the  meat  inU) 
extracts,  only  a  very  small  proportion  of  them  is  found  in  a  cup 
of  broth. 

Manufat^tured  j)eptoiLs,  when  they  are  not  bitter,  {x^ptonia 
foods,   casein   jiowdei-s,    may   be  added   to  the   broth   in   sn 
quantitiffs  to  make  it  a  little  m4ire  niilritinus.     A  yolk  >>{  an  egg 
can  be  iiii.xed  with  tepid  broth. 

Finally,  broth  soups  may  be  made,  less  nutritious  and  le«s 
nitrogenous  than  the  preceding,  by  the  s^ldition  of  sago,  tapioe«, 
ground  rice,  t*)aat,  etc.  Meat  broth  is  not  always  borne  by  the 
Htomiu-lis  of  fever  patients  ;  in  this  ease  decoetiorus  or  broths  of 
vegetables  also  called  "  herb  broth  "  may  be  given  instead.  They 
are  made  by  cooking  in  salt  water  the  ordinary  cooking  vegetables 
{carrots,  lettuce,  putatHH'S,  leek,  etc.,  with  the  e.xception  of 
cabbage)  straining  it  luul  adding  as  i-e«juirod  some  light  alimentary 
nuit^'rials  tiiat  we  luive  ju.st  cite<l  in  connexion  with  meat  broth. 

Milk  is  not  easily  digested,  esiiecially  if  the  fever  Ls  high.  It 
should  be  given,  in  any  e^ise,  deprived  of  butter  by  churning  or 
skimming,  diluted  with  water  or  tisane,  with  the  addition,  if 
rci|uired,  of  a  little  tea,  cognac,  kirschwasser  if  there  are  definite 
indications  for  these  stimulants.  A  mixture  of  boiled  skimmed 
milk  and  cognac  is  the  nourisliment  indicated,  when  the  patient 
can  support  it,  in  septic  diseajies,  eruptive  fevers,  etc.,  where  it 
is  necessary  to  restore  the  failing  strength  without  overchar;gtng 
the  blood  with  nitrogenous  products.  Alcohol,  in  these  weak 
doses,  acts  at  the  same  time  as  a  food,  an  antiaeptiu  and  a 
moderate  retlucer  of  the  temperature  (Binz,  Schmiedeberg, 
Kiegel),   and  ax  a  stimulant  of   the   nnial   secretion.     Milk  ia 
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a  Bomt'what  active  diurelii',  but,  taken  in  latlu-r  largo  doses, 
it  provokes  gastric  and  i-ardiuc  troulilos.  Kvptiir,  whicli 
prfKcnts  tile  nitrogenous  elements  of  milk  in  comljinntion,  in  an 
advantageous  form,  with  a  smail  t|uantity  of  aleohol,  could  bo 
utilizwl  in  many  of  tlie  cases  if  the  somewhat  hi^h  proportion  of 
it*  fatty  mattei-s  are  not  rontra-indicated.  Milk  of  almondn, 
eg)»  and  milk,  wliey  and  butter  milk,  may  Ik?  substituted  for 
milk  if  the  latter  i.s  ill  Kupi)urte<l  by  the  jwtieti*. 

Raw  oysters,  with  or  without  the  addition  of  lemon  juice, 
form  a  liglit  foixl  that  may  Ih'  alhiwed  to  fever  patieiit-s  and  to 
convalescents,  providwl  they  are  very  fresh  and  of  gootl  quaiity. 

Vegetabk'H  ifi  tbin  jiurce.  potatoes,  peas,  beans,  carrots,  para- 
nips,  toniatocH  (with  tbe  exception  of  haricots  and  cabbages), 
as  well  as  sops.  houi>s  of  barley,  of  oatmeal  gruel,  wheat  and 
rice  (25  gnns.  of  flour  of  wheat,  Imrley  or  oats  for  '2'A}  cc.  of  water) 
may  be  given  to  these  patients  in  onler  to  vary  tbeir  atiinentation 
from  the  time  wben  the  full  of  the  fevt-r  (H-rmits  nf  (heir  iK'ing  fed 
a  little  mr>re  solidly.  A  little  tirilk.  yolk  of  egg,  cocoa,  broth,  salt, 
sugar,  variillii  may  be  mixed  with  these  soups  aceording  to  the 
taste  of  (be  patifmt.  Again,  after  having  boih-d  the  gruel  with 
wafer,  an  addition  may  tie  made  of  slicetl  fruits,  piiiius.  i)rime»i, 
apples,  clicrries,  ct-c.,  and  a  little  sugar  add«l.  It  should  then  be 
set  on  the  fire  again  and  put  through  a  strainer  lK?f<ire  being 
given  to  the  patient. 

The  flour»  of  h^gumiiujsa-  are  more  difficult  to  digest  than  those 
of  cereals,  and  should  not  he  given  to  jiatients  if  they  have  too 
much  fever.  They  should  bo  ro.st>rvcd  for  those  who,  a)flict«<l  with 
chronic  fever,  retpiire  a  moix"  ])lastic  nitrogenous  food  and  one 
richer  than  hreatl  or  Hour  of  cereals.  The  same  may  he  said  of 
flour  of  cocoa  which  is  not  suitable  for  patients  in  a  condition  of 
aeut«  fever. 

The  pungent  condiments,  pepper,  pickles,  etc..  are  naturally 
contra-ihdir-at*d  in  the  alimentation  of  fever  patients  wiiose 
stomach,  heart  ami  kidneys  are  fatigued  by  them. 

Sugar  as  a  rule  does  not  long  jileiise  fever  patients  except  per- 
haps in  refreshing  lenvonades.  It  is  useless  to  force  it  on  them. 
If  they  shrink  from  its  too  accentuated  taste  (and  it  is  desirable 
nevertheless  that  sugar  shoidd  enter  into  their  alimentation),  the 
ordinary  .saccharose  may  be  repliiced  by  glucose,  and  even  by 
milk  sugar,  both  of  which  are  far  loss  sweet  for  the  same  weight. 
From  2()  to  (HI  grms.  of  these  sugai-s  may  be  given  daily. 

Acid  fruits  such  as  grapes,  oranges,  lemons,  currants,  rasp- 
l)erries,  apples,  pears,  etc,  provldetl  thai  they  are  very  ripe  and  tliat 
the  patient  only  swallows  the  juice,  need  not  be  forbidden  to 
fever  patients,  unless  theconditionof  I  he  alimentary  canal  centra- 
indicates  it.  This  also  applies  to  preser\'es.  fruit  jellies  and  even 
to  certain  condiments  such  as  lemon,  salt,  vinegar,  aromatics, 
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sweet  spices,  etc.     The  greater  part  of  these  adjuvants  possess  tho  | 
great  advantage  of  permitting  variation  in  the  alimentation  of 
the  sick  persons  and  of  diminishing  their  disgust  and  stomachic 
indigestion,   uf  IxMiig   refreshing    and   of  alkalizing    tlie    blood 
wiiich  tends  to  become  acidified  during  the  fever.     Fruits  awj 
easily  digested  when  they  are  ripe,  or  well  cooked,  and  if  they  ^H^ 
taken  in  nirHleration.  ^H 

With  these  foods  wine  must  be  named,  espe<'ially  wliite  wine 
mixed  with  four  to  five  volumes  of  water  and  taken  in  very  small 
quantities.     It  brings  its  cream  of  tartar,  it«  free  acids,  it8  alkali  ; 
it  is  agreeable  through  its  acidulated  flavour  ;   it  acts  as  a  tonic 
by  itii  tannin-s  and  its  alcohol  ;    it  helps  to  slightly  lower  the 
temperature,  to  feed  the  patient  and  to  revive  his  forces  ;   it  is 
diuretic.     "  Beer,  ale,  wiiiP,  tea  and  coffee  are  frequently  given   i 
to  persons  suffering  from  fever,"  says  Graves,  "and  are  of  grevât 
help  if  properly  used."     But  white  or  red  wine,  and  alway»  in 
very  «mall  r|uantities,  is  only  beneficial  if  tl>e  patient's  stomach 
bears  it  well.     .And  this  must  always  be  the  case.     It  Ls  certain 
that  great  advantages  may  be  gaiui-d  by  tho  u.se  of  wine  and 
alcohol  diluted  with  water,  taken  iced  or  hot,  mixe<i  with  t<'a,  etc.,    I 
in  tulynamic  c(tiulition.s,  whatever  their  cause  may  be.  in  scptie   i| 
fevers,  prieiitnonia,  influenza,  catarrhal  fever,  esjjecially  at  the 
commencement,  lo.xic   conditions   with  a  tendency   to  collufise,    i 
the    sliivering    perio<l    iti    attacks    of    malaria,    ty]>hoid     fever 
during   convalescence,    etc.      Dr.    Cabot   (Hoiitvn    Med.    Jon, 
July  23,  ISMCÎ)  arrives  at  the  conclusion  that  in  the  case  of  fc 
patient.s,  alcohol  taken  in  small  doses  does  not  sensibly  increase 
arterial  pressure  ;    that  it  raises  neither  the  temperature  nor 
pulse,  and  that  it  never  pnKluce.s  delirium.     Abott  and  MicoU 
appear  to  liave  proved  that  in  the  case  of  animals,  alcohol  pre- 
vents infectitm   through   the    pathogenic    microbes.     Alcoholic 
drinks  are  only  absolutely  contra-indicated  in  cerebral  disordei 
gixstro-enteritis,  acute  tyjihlitis  and  with  children  and  nervi 
subjects. 

Wine  and  alcohol,  t<x)  much  neglected  in  France,  far  too  much 
valucfl  in  (îormany  in  acute  diseases,  do  not  act  only  as  light 
anti-febriles  and  general  tonics  ;  they  have  other  qualities  a-s  well  : 
they  fortify  the  heart  and  excite  the  renal  secretion,  very  valuable 
results  in  septic  diseases.  It  has  been  experimentally  proved 
that  alcohol,  far  from  raising  the  temjierature,  tends  on  tho  con- 
trary to  lower  it.  Finally  it  protects  the  sj^stem  against  nitro- 
genou.s  dissimilation.  Vet  this  precious  agent  must  only  b« 
resorted  to  when  it  is  necessary,  and  if  the  fever  and  stoniaui 
hypenesthesia  allow  it. 

Beer  may  lie  given  in  nearly  all  chronic  or  acute  illnes.4es. 
should   be  forbidden  only   in   meningitis,   peritonitis.   tiTihlitis. 
dysentery  and  also  in  the  <ase  of  patienta  placed  on  milk 
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We  know  that  weak  cardiac  tension,  whether  it  results  from  a 
feverish  state  or  whetlier  it  comes  from  heart  weakness,  diminis)ie« 
the  renal  «eoretion  and  contributes  towards  the  retention  of  the 
puisonouH  urinary  matters.  By  augmenting  the  sanguineous 
tc^nsion  antl  tlie  force  of  the  heart,  wine,  beer,  weak  tea,  coffee 
diluted  with  a  great  deal  of  water,  broth  and  their  alkaloids 
(caffeine,  theophylline,  theobromine,  xanthic  bodies,  etc.)  help 
to  re-establish  the  normal  condition. 

The  usual  drinks  of  fever  patient»!  are  water,  aerated  water — 
artificial  or  not — with  the  addition  of  fruit  juices,  tisanes  and 
lemonades. 

Pure  water  should  not  be  recommended  if  t!ie  fever  is  prolonged. 
It  help.s  to  deprive  the  tLssue.s  of  their  minerals.  Infusions  of 
violet,  mallow,  barley,  rice,  deciK'tioiis  of  apples,  pears,  etc.,  taken 
cold  or  hot,  are  fuirly  well  indi<'ate<l  if  it  is  a<juestion  of  (lucncbing 
tlie  tliii-st  or  ridding  the  system  of  its  toxins.  Htit  tisanes  and 
jjure  water  do  not  successfully  fwKil  this  latter  indication  if  the 
arterial  tension  is  too  weak.  Water  ml.xctl  witli  a  little  colTee.tea, 
very  light  white  wine,  and  in  some  ca.ses  with  a  little  cold  broth,  is 
Iwtter  than  a  sweetened  infusion  of  violet  f>r  borage,  and  the 
patient  may  well  prefer  even  pure  water  to  this  latti-r.  It  is 
best  here  to  follow  his  caprice,  or  rather  his  instinct. 

Nevci-thcle.ss,  the  ])aticnt  must  not  l>e  gorge<l  under  the  pre- 
text of  wiwshing  the  blood  with  a([iieous  iitjuids  which  overload 
the  stomach  and  intestines,  hicrea-se  the  vjwcular  t^'nsion,  pre- 
dispo.se  Uï  congestioas  and  fatigue  the  kidneys  and  heart.  But 
the  patient  should  drink  enough  to  dilute  his  urine  and  ])revcnt 
overcharging  of  the  kidneys  and  intestines.  For  the  usual  tisanes 
we  may  substitute  hot  or  cold  lemonatles  of  lemon,  orange, 
pomegranate,  ap])lc,  currants,  cherry,  et-c.,  de<-o<-tions  of  rice  and 
barley  and  even  I'lri/  iiriik  tea,  which  are  agreeable  to  the 
stomach  and  aid  its  secretions.  These  lieverages  must  be  given 
eltlier  very  hot  orctjld  ;  but  in  this  latter  case,  thei-emust  be  neither 
lung  congestion,  diarrhœa,  dysentery,  nor  viseeral  rheumatism, 
etc.  Drinks  simply  tepid  weaken  the  stomach.  Hot  drinks 
should  l>e  resorted  to,  especially  when  it  is  necessary  to  excite 
sweating  and  to  warm  tlie  patient. 

The  diet  of  the  fever  patient  approaching  convalescence  is  often 
a  delicate  matter  to  regulate.  This  is  the  time  when,  judiciously 
administered,  milk,  starchy  soups  (sago,  barley,  tapioca,  ground 
rice,  etc.),  vegetable  purees  and  later,  fowl  or  lamb,  boiled  fish, 
light  dishes,  brains,  scraped  ham,  cooked  cheeses  (Gruyère,  etc.), 
pulpYof  cooked  fruits,  old  and  tonic  wines,  can  render  real 
service. 
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tlie  regiinon  \vc  liave  just  indicattxi,  always  remains 
nearly  the  siime,  there  are  variations  necessitated  either  by  the 
condition  of  the  invalids  or  by  the  nature  and  seat  of  the  lesion, 
])articularly  when  it  lie.«  in  the  intestine  or  brain.  It  is  thetM^ 
spcctial  eases  whicli  I  nuw  propose  to  review. 

Acui-(;  Lumj  l)iiiciii^c>i  :  Pneumonia,  Influrnza. — In  pneumonia, 
warm  deeontioiys  ()f  barley  or  loiust  water  suffice  for  the  firxt  two 
days  ;  btit  from  the  time  the  pulse  becomes  small,  weak,  rapid  and 
irrngiilar,  and  even  before  the-se  syiajttomsof  heart  weakness  ap- 
pear, and  before  there  is  any  tendency  to  ct)llajïse,  the  patient  niu.st 
be  sustaiiK-d  by  alcoholic  l)everaj;es  taken  in  very  small  doses  at 
a  time,  but  repeatetl,  such  as  old  wint«  diluted  with  water,  cham- 
j)agne  cognac  (3(1  to  12<)grms.  per  day  for  the  adult),  etc.,  mixed 
with  tea  or  broth.  If  neetled,  weak  coffee  with  very  little  milk, 
and  milk  itself  mixed  with  water,  are  excellent  if  the  patientet 
can  support  them.  MilkLs  diuretic  and  its  digestion  fatigues  the 
intestines,  liver  and  kidneys  very  little.  Again,  these  invalid» 
may  be  given  decoction»  of  alimentary  Hours  in  milk,  water 
or  broth,  csj>ecially  if  the  pneumonia  is  prolonged.  As  wa« 
stated  in  the  jireceding  chapter,  there  is  no  necessity  to  fear  a 
rise  of  temperature  in  feeding  or  in  giving  wine  or  cob 
experience  having  proved  the  contrary. 

From  the  time  the  fever  abates  soups,  vegetable  purées,  cr 
raw   meat,   must   again  be  resorted  to.     This  tonic,    diuretic, 
anti.septic  and  sufficiently  solid  diet  is  still   more  necessary  in  I 
the  case  of  old  people  and  children  suffering  from  lung  disease.  I 

In  pneumonia  of  the  grave  infectious  type,  alcoholic  drinks. 
Todt's    potion,   etc..    are    particularly  indicated.     Taken    with  ' 
c)uinine  and  extract  of  quiiujuina,  they  raise  the  strength  of  the 
patient  and  resist  intoxication  (Huxham,  Laenec,  Behier,  Todt). 

Persons   suffering   from   pneumonia   must   avoid   everything . 
which  will  provoke  the  cough  ;    drinks  too  sweet,  too  saltj 
too   cold,    spiced   dishes,    etc. 

Decoctions  of  barley,  toast  water  or  slightly  sweetened  waC 
are  indicated  during  the  first  two  days  in  lobular  pneumuoM, 
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of  children,  especially  if  there  is  a  tendency  to  vomiting  and 
diarrhfL'a  ;  they  can  Im  fed  later  with  decoctions  of  flour.  Milk 
witli  them  is  often  the  cause  of  intestinal  troubles. 

The  same  regimen  is  suitable  in  pleurisy.  If  there  are  false 
membranes  or  effusions,  the  patient  must  be  given  not  only  milk 
ftiid  a  little  w!iit«  wine,  which  act  above  all  as  diuretics,  hut 
roiwt  meat,  broth,  eggs,  at  lea.st  from  the  time  when  there  is 
no,  or  very  little,  fever.  Persons  with  purulent  pleurisy  should 
be  put  on  the  same  diet  as  chronic  tuberculous  patients,  that 
is  to  say,  the  most  solid  alimentation  the  patient  is  able  to 
support. 

In  febrile  bronchopneumonia,  milk,  broth,  meat  and  fruit 
juice,  grogs,  generous  wines  mixed  with  water,  tea,  etc.,  are 
strongly  indicated.  The  bronchopneu tnonia  of  old  people  re- 
(juires  the  same  regimen  with  the  addition  of  scraped  meat — 
roast  or  raw. 

The  i)receding  rules  are  also  applicable  in  cases  of  croupous 
pneumonia.  Only  the  milk  shoukl  be  replaced  by  raw  scraiH'd 
meat,  mixed  or  not  with  tepid  broth,  white  or  red  wine,  and 
oven  cognac. 

In  Influenza  distinction  must  be  made  between  the  nervous, 
cardio-pulmonary  and  intestinal  forms. 

Ln  the  first,  the  patient  should  be  toned  up,  and  the  kidneys 
made  to  act  by  abundant  drinks  sUghtly  alcoholic,  sharpish 
and  diuretic  (couch  grass,  cherry  stalks,  aerated  watei-s)  ;  the 
alimentation  is  almost  the  .same  as  in  acute  pneumonia.  In 
order  to  keep  up  the  patient'.s  strength,  to  relieve  the  heart  and 
excite  the  renal  functions,  milk  should  be  taken.  To  this,  wine 
and  even  cofïee  may  lie  adde<i  unless  cerebral,  nervouB  or 
nauseous  phenomena  predominate,  in  which  case  it  is  better  to 
keep  to  milk  diluted  witii  ptisan  of  lime  flowers,  violets  or  orange 
flower  or  even   with   simple   ptisaas,   etc. 

In  the  intestinal  forjus  of  influenza,  the  regimen  is  the  same 
as  in  gastro-enteritis. 

If  there  is  adytuimia,  it  is  advisable  to  insist  on  tonics,  alcohol, 
coffee,  caffeine. 

Febrile.  Tubtrculoins. — We  have  already  stated  (p.  469)  how 
the  tuberculous  patient  ought  to  be  fed.  Fever  is  not  in  this 
case  a  contra-indication  to  concentrated  alimentation,  quite 
the  contrary.  Only  these  patients  nmst  not  be  allowed  to  take 
any  but  small  meals  and  should  repeat  them  every  four  hours. 

Dyspepsia  and  aniemia  often  impede  their  alimentation. 
But  it  is  said  that  the  pulp  of  raw  scrai>ed  mutton  taken  at 
the  eml  of  a  meal  witiiout  nuistication  (1<K>  to  120  grms.  twice 
a  day)  is  borne  by  nearly  all  these  invalids.  It  is  for  tiu-m  the 
most  valuable  of  footls.  After  raw  meat  comes  milk,  cocoa, 
chocolate,  the  yolk  of  eggs,  roast  or  smoked  meat,  butt«r,  cream, 
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decoi^tioiis   of    flour  of  leguaiiiiosa;,   malted  or  not  ;    very  nj 
fruits  if  they  can  be  digested.     The  milk  should  be  taken  as 
drink,  while  eating  or  between  meals,  with  a  little  coffee 
cocoa  powder.     But  pure  milk  or  very  hot  strong  tea  would^ 
inerease  the  fever.     Bi^'ad  whii'h  brings  its  phosphates,  gener- 
ous wines,  beer,  cognac  if  needed,  but  in  .small  quantities  an<j 
OS  a  digestive,  képhir  may  aUo  be  recommended. 

DifTuHiblo  stimulant.»  should  be  avoided  if  there  is  any  tend- 
eiiuy  to  fia'rnorrliage. 

The  diet  of  dyspeptic  hyi'ochlorhydria  (j).  438)  is  usually  tliat 
whicli  agrees  best  with  these  patients  who  lack  appetite. 

If  diarrhu-a  comes  on,  the  cooked  meat-*,  milk  and  eggs  nil 
be  {)roviision;illy  abandoned  and  replaced  by  raw  scraped  meat 
or  the  juice  of  fresh  meat  ])re.*>ed  raw,  albuminotis  waû^r,  watel 
and  cream  of  rice,  broth  with  tlie  nd<liti()ii  of  sago,  the  white' 
decoiHio»  of  Sydenham,  tea,  and  returning  slowly  to  the  ordinary 
diet,  when  the  diarrhœa  ha.s  completely  disajipcared.     If  there  i 
a  tendency  to  hemoptysis,  wine  and  too  hot  or  aerated  drinii 
must  lie  avoided. 

These  patients  sliould  be  so  luuch  the  better  fe<l  the  more  fo« 
they  have,  but  on  condition  that  the  foods  given  to  them 
well  taken,  well  digested  and  not  in  excess,  and  that  the  aliment 
tiou  dues  not  cause  a  rise  of  temperature. 


Rhecm.\tism,  Pericarditis,  Endocarditis. 

Acute  ArtkuJar  liken  mat  ism. — During  the  acute  period  of  thi 
disease,  a  milk  diet  is  the  only  logical  one.     It  produces  the  mini>l 
mum  of  toxins  and  increases  diuresis.      Again  it  is  necessary 
to  digest  the  milk.     As  drinks,  citronatle  or  the  alkaline  waters 
of  Vieil}',  B<)ulou  and  Vais. 

The  rest  of  the  regimen  Ls  that  of  ordinary  pyrexia.     When 
the  temperature  has  fallen,  the  patient  is  fed  as  during  con\ 
Iftscence  from  eruptive  fevers. 

Aciilr  I'ericnrdili.i  and  Endoctirdilis. — Milk    again   constitut<^ 
the  best  regimen  in  acute  {«ricarditis,  but  the  quantity  must  be^ 
reduceU  to  1  litre  jwr  day  at  the  most.     Different  Hours,  a  little 
cocoa,  coffee,  tea,  and  even  cognac  or  kirschwasser,  may  be  added. 
When  there  is  cardiac  inaufiicieney,  broth  is  not  favourable. 

In  acute  endfwanlitis  it  is  again  milk  and  milk  foods  which' 
Ijest  sustain  the  patient.     Broth  and  meat  juice  rank  seeond. 
The  juices  of  fruits,  acidulated  ptisans  {citronade,  orangeade) 
are  very  favourable  here.     Later,  eggs,  boiled  fish,  light  meats, 
vegetables,  coffee  and  tonic  wines  may  be  allow«l. 

In  disturbances  of   coiupen.sation  one  can  add    to  the  mill 
diet  a  little  raw  or  lightly  grilkn.!  scra|x<d  meat  (2(K)  to  2ô<)  grnu 
|)erday),  but  it  must  Ix?  reniemliered  that  as  jjoon  as  the  arteri»!' 
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tension  fjecomes  insufficient,  renal  elimination  becomes  80  too, 
iiiid  oon.sc((uently  it  is  necessary  in  these  cases  to  reduce  to  a 
iiiinimuni  the  substances  such  as  meat  and  broth  which  are  the 
origin  of  nitrogenous  waste  in  the  system. 

Acute  Menijigilis. — In  acute  affections  of  tlie  brain,  the 
patients  usually  have  nausea  or  vomiting,  constipation  and  thirst. 
Tlie  first  few  days  their  fotni  should  be  diminished  inasniucjj 
as  the  appetite  is  lacking,  there  is  much  fever,  and  it  is  important 
to  nnluce  the  cerebral  congestion.  Weak  licjuid  diet  then  is 
indicated  for  this  {«.'riod  and  the  patient  will  only  be  jMMinitted 
iced  water  or  cold  infusions  of  barley,  fruits  aiict  prune», 
Icnu>nade8  and  wat-er  seasoned  with  vinegar  or  flavourt-d  with  a 
little  mint.  Above  all  these  patients  must  not  be  given  spirits, 
wine,  coffee,  t«a,  very  hot  beverages  or  broth.  When  the  fever 
has  abated,  toast-water,  fruit  jellies,  etc.,  nuiy  be  given.  Later 
the  patients  will  come  successively  to  panades,  farinaceous 
soups,  light  broth,  milk  dilutee!  wntli  a  great  deal  of  water  and 
then  to  cold  broth  with  the  addition  of  yolk  of  egg.  But  they 
nnist  not  be  allthwed.  even  at  this  titage.  vinous  liijuors  and  beer, 
which  nuglit  bring  on  vomiting  again  and  increase  the  restless- 
ness. It  is  only  by  very  slow  degrees  that  the  patients  can 
return  to  tea  or  coffee. 

In  cerebro-spinal  meningitis  the  same  regimen  is  admissible. 

If  feeding  by  the  stomach  continues  to  provoke  vomiting, 
injw'tions  of  peptons,  skimmed  peptonized  milk,  etc.,  should  be 
resorted  to. 

Aciilr  Affeclionti  of  the  Alimentary  Canal. — In  acute  febrile 
gastritis  (gastric  embarrassment,  synocha,  fever  and  catarrhal 
fever)  the  ap|ietit«  almf»t  disappears.  Fresh  acidulated  drinks 
agree  with  these  patient*  ;  tea,  meat  or  vegetable  broths  gener- 
ally suit  them  also.  When  the  fever  abates,  light  f<xjds  may 
be  given,  a  little  fish,  roiust  meat,  a  few  vegetables,  fruit,  boiled 
eggs  and  a  very  small  (piuntity  of  white  wine. 

In  cases  of  acute  gastro-eiit<?ritis  with  fever,  especially 
if  there  Ixi  vomiting  and  diarrhœa.  and  even  with  young 
children,  the  temporary  suppres-sion  of  all  food  is  necessary. 
For  twenty-four  to  forty-eight  hours  a  little  ice  only  should 
be  iwrmitted  which  should  be  left  to  melt  in  the  mouth,  a 
mixture  of  iced  water  with  about  one-twentieth  of  slightly 
sweetened  coffee  taken  in  small  doses  at  a  time.  Lat^cr  the 
patient  may  lie  given,  with  discretion,  barley  water  acidulated 
with  lemon  juice  and  slightly  sweetened,  vegetable  broths, 
albuminous  water,  toast  water  and  later  light  farinaceous 
sou]»s.  milk  diluted  with  water,  taken  abiiost  cold  and  not 
boiled,  anti  last  of  all,  raw  s<'niped  nu'af.  So  long  as  the 
acute  febrile  condition  jx-rsists,  solid  fo<xls  must  not  Ix;  taken, 
or  those  which  leave  any  noticeable  residue  such  as  meat  or 
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vegetables,  wliatever  they  may  be,  even  as  a  purée  ;   tliey  would 
stimulate  tlie  gaslro-intestinal  penKtalsis  too  much. 

At  the  commenfenient  of  gastro-enteritis,  broth  and  milk  should 
also  be  avoided  :  the  first  liecause  it  jirovokes  contraction  of  theJ 
intestines  and  irritates  tlie  stomarli  ;   the  second  because  it  i«  inl 
many  cases  diflicult  to  digest,  especially  by  reason  of  its  fats  atldf 
because  it  niay  thus  increase  tiu»  diarrlnea  and  nausea. 

If  the  vomiling  continues,  the  stoniiK^h  should  be  given  com- 
plete rest,  only  a  little  iced  water  Iwing  taken  from  time  to  time. 
with  nutritious  injections  of  peptons  and  peptonized  milk,  etc. 

We  shall  say  a  few  words  here  concerning  dysentery,  although  ' 
it  is  rarely  febrile. 

In  the  acute  stage  of   this  malatly,  an  almost   alwolute  milk 
diet  nuiBt  be  observed  when  it  is  w'ell  sujiportc»!.      The  patient  m.ay 
be  given  skiniined  or  sterilized  milk,   boiled  and  tepid,   mixed 
or  not  acu?ordiijg  to  the  ca-se,  with  a  little  lime  water  or  sub- 
iiitrat^e  of  bismuth.     This  milk  (from   2  to  2  ">  litre,s  per  day) I 
should  be  taken  in  measures  of  LW  to  250  cc.  at  intervals  of  three' 
hours,  at  least,  in  snuill  colTeespoonfuls  or  through  a  straw  ;  in  a 
word,  it  should  be  swallowed  slowly  and  never  a  glassful  at  a 
time.     If  necc8.sary,  if  this  fo<Ki  cannot  be  siipportetl  at  all,  tlio 
milk  may  be  replat-ed  by  herb  broths  mixed  with  a  little  floiirj 
or  rice  (not  oats),  rice  water,  albuminous  water  slightly  sweet- 
ened, egg  and  milk.     F'resh  scraped  mutton  or  horsefle«h  and] 
skinjmed   milk  diluted  with  water  or  a  little  tea  constitute  a 
system  of  feetting  which  is  generally  well  supported  when  it  ig| 
given  accortling  to  the  rules  that  I  have  so  often  set  forth.     It 
maintains  the  often  greatly  weakened  forces  of  these  invalids. 
It  is  especially  neces.sary  to  avoid  cold,  iced  or  nlcofuJir  drinks, 
broth,  acratetl  watei-s  and  condiments  whieli  favour  inte«tina] 
peristnltism.     Strong  coffee,  in    very  snuill   cpiantities,  may   boJ 
))re.scribed  if  I  he  heart  has  need  of  a  tonic.  i 

Later,  if  there  is  no  fever  and  the  diarrlura  is  diminishing,  the 
patietit  may  return  to  soups,  creams,  paps,  decoctions  of  cocoa, 
lentils  and  green  pea»,  to  boiled  fish  and  especially  raw  Hera)Kd] 
meat.  etc.  1 

In  acute  peritanilis  the  very  low  diet  is  indispensable,  at  leitstj 
at  the  begirming.  Only  ice,  iced  water  or  cold  water,  very  J 
slightly  sweetened  and  alcoholized,  must  be  allowed.  But  tea, J 
coffee,  .seltzer  water,  alkaline  waters,  acid  drinks,  meat  brotlut,  I 
hot  or  cold,  shoidd  l>e  forbidden.  When  the  fever  abaten,  only  I 
foods  leaving  scarcely  any  residue  should  l>e  prescribed  :  ricel 
water,  toast  water  or  albuminous  water,  herb  brotl\s,  very  lightj 
farinaceous  soups  (without  milk  or  butter)  of  sago,  alimontArvi 
caseins  and  ci>oke<l  luid  gmt«Hl  cIim'sc,  l''venluidly  milk  ninvl 
bo  taken  aiul  yolk  of  egg  mi.vtKi  with  a  little  thin  broth,  alsoj 
biscuita,  panades,  etc.  J 
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la  ulironic  peritonitis  broth,  jollies,  grated  meat  may  be  given 

iiiul  even,  in  vi'ry  small  qiiaiititics,  skimmed  milk  uiid  a  little 
SpaiiLsli   wine   or  old    Uiirgundy. 

Inteatinal  tronbles  of  apixndicilis  should  be  treated  in  the 
same  manner  as  we  have  just  described  for  acute  peritonitis. 
A  diet  of  solid  fo<xls,  sugar  and  water,  mixed  or  not  with  a  very 
little  milk,  toast  water,  light  starchy  soups,  etc..  constitute  the 
regitnen  in  these  cases,  when  the  intestines  should  above  all  he 
guarde  against  irritation,  and  irritable  conditions  allayed  even 
liy  opiates. 

In  typhoid  fever,  an  absolute  low  diet  w  not  suitable  ;  in  spite 
of  tl»e  temperature,  and  intestinal  ulcerations,  the  patient  nm^it 
be  fed  in  moderation  with  skimmed  milk,  oatmeal  or  sago  .soups, 
meat  jellies,  broth  either  pure  or  mi.ved  with  well  j)reparetl 
peptoiw  ;  wine,  or  even  champagne  cognac,  tea  and  colîee,  espe- 
cially if  there  is  prostration,  tremblings,  stupor,  a<lynamia, 
if  the  fever  has  lasted  long  and  if  the  heart  is  growing  weak. 
Alcohol  should  not  be  taken  in  cases  of  intense  ccpliaJalgia,  acute 
delirium,  extreme  dryness  of  the  skin  or  albuminuria  (.Murcliisson). 
Alcoholic  drinks  are  contra-indicated  in  the  case  of  children, 
if  there  is  high  temperature  or  much  cephalalgia. 

In  this  long  illness,  ptisans  with  sugar  and  even  glycerines 
and  decoctioiw  of  cereals  do  good  service.  The  juices  of  dif- 
ferent fruits  (apples,  peaches,  pears,  currants,  etc.)  may  be  added 
to  them,  also  fresh  meat  juice  obtained  by  strong  pressure  (see 
p.  140),  meat  jellies  and  when  possible  skimmed  milk,  pure  or 
diluted  with  alkaline  watei-s.  Milk  is  both  diureltc  and  disin- 
fecting. Unfortunately  it  Ls  very  rarely  sii|)]Hirtcil,  at  least  in 
the  pure  state  ;  it  often  provokes  tyin]3anites,  colic  and  vomit- 
ing. It  must  besides  be  always  given  skimmed  with  the  addition 
of  a  little  cognac,  rum,  coSee,  and  a  few  drops  of  cherry-laurel 
water,  etc. 

The  diuretic  ptisans,  weak  tea,  aqueous  drinks  of  fruit  juices 
(apples,  orange,  lemon,  cherries,  currants)  with  the.  addition  of 
a  little  cofTee.  which  sustains  the  heart,  should  only  Ixi  taken  in 
small  (pianlities  at  a  time,  but  frequently.  Care  mu.st  l)e  taken, 
indec*!.  not  to  distend  the  stomach  and  incivase  dyspnœa. 
With  tlie.se  prwautions,  2  litres  per  day  may  Ik"  given  of  it.  If 
there  is  vi>miting,  lemonades  and  aerated  watei-s  should  be 
resoited  to.  Of  all  these  drinks  pure  fresh  water,  as  a  rule, 
suits  the  patient  best.  IJiarrlufa  can  be  contende<l  with  by 
mucilage  water,  rice  or  rjuince  water. 

In  the  sudorilic.  renal,  ha'ini)rrhagic  or  hematuiic  forms, 
skiinnu'd    milk   is   most  j)articularly   recoinmeiided. 

Since  the  time  of  Hrown  and  Graves,  KnglLsh  d(«ttors  have 
fi<d  fever  ])atients,  and  particularly  typhus  patients.  Tmusseau, 
Aran,  Behier,  Piorryand  Lorrain  a<ivLstHi  this  metlKMl,  and  the 
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Veccnt  trials  luiwlc  in  France  (Vaqura),  CJennany  (Bauer  tuid 
Kiiiitsley,  i'uiitz),  Russia  {l.'oufMitzki,  Botkiri)  to  give  typhoid 
putients  a  n>ore  solid  nourish  ment,  even  with  milk  (half  a  cup 
every  two  houi-s),  apjwar  to  have  generally  succeeded.  Rice 
hrotl»,  l)^<^tll  with  tlie  addition  of  a  little  prated  cheese,  c-asein, 
yolk  of  ejîj;  or  Malaga,  soujw,  meat  jelly  and  even  (though  in 
very  small  quantity)  little  balls  of  raw  s<Taped  meat  or  nieAt 
very  lightly  broiled,  finally,  an(î  in  a  general  way,  all  fwxls  wiiioh 
are  easy  to  digest  and  which  leave  very  little  intestinal  residue 
(milk,  oysters,  lean  fish  cooked  in  water),  all  taken  in  small 
«juantitiRs  at  a  time,  in  sucli  a  way  as  not  to  cause  diarrhoea, 
nmy  suit  these  invalids  from  the  time  their  temperature  falls 
ami  oscillates  in  the  neigh  bo  urluxtd  of  38°. 

Albuminoid   foods   are   well   digested   by  these  invalids.     It  ! 
lias  been  seen  that  with   them   eggs   or   meat  do   not   product» 
albuminuria.     They  often  cause  diarrhœa  to  stop.     Fever  is  not 
increased  by  them.     Out  of  eleven  patients  thus  treated,  Vaqu€^ 
has  never  had  a  ea.se  of  hœtnorrhage '. 

Naturally  it  Ls  necessary  here  esjwcially  to  avoid  all   excet» 
of    foods  ;    the   temperature    becomes    higher   as   soon   as   the 
diarrlnea  increa.ses.      When  tiiere  bi  indigestion  and   relapse,  a  i 
.stricter  diet  must  be  reverted  to. 

When  theiv  is  loss  of  bloivd  by  the  intestines,  the  patient  I 
should  al)staiit  from  foinl  and  be  given  only  cold  drink»,  iced 
jjtisans  of  rice,  barley,  lemon,  at  the  very  most  toast  water  or  j 
albuminous  water.  If  it  is  absolutely  necessarj'  t«  sustain  him, 
it  must  be  by  means  of  nutritious  injections  ;  if  the  heart 
becomes  weak,  injections  of  artificial  serum  and  of  caffeine  shoiUd 
be  resorted  to. 

Later,  the  [latient  may  return  to  soups  of  flour,  creams  of  1 
rice  or  sago,  to  jellies,  milk  and  even  raw  meat  and  boiled  eggs, 
etc.,    but   all   food.s     which    leave    notable   quantities    of    solid 
residue,    sncli    as    ordinary    meat    and    herbaceous    vegetables, , 
should  be  as  much  as  jiossible  set  aside. 

It  is  in  the  atlynamic  states  or  during  convalescence  fruml 
this  serious  illness  that  wine,  and  particularly  good  old  wines 
of  Burgundy,  Bordeaux  and  Koussillon, especially  the  retl  winew, 
may  render  great  service.  Ke<l  wine  acts  at  once  by  its  alcohol, 
its  tannin  and  its  Ionic  coloin-ing  matters,  by  its  organic  ire)n 
which  allows  of  the  reglobiilizatidii  nf  the  IiIikkI  and  by  its  |)cr- 
funics  wliich  revive  the  stoinacli.  But  whether  white  or  n^l,  ' 
wine  should  only  be  allowed  in  small  spminfiils  at  a  time. 
dihitiMt  or  ncit  with  water,  sweetened  or  n«jt,  and  always  at  the  , 
end  «tf  a  light  nu-al  or  after  a  little  milk. 

The    premonitory    troubU^M   of    cfiiiU-ni    mi-    advantagetiuxlvl 
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coiiiljiiU'd  from  tlio  diuretic  ijtandpoiiit  Ijy  drinks  at'idulated 
witli  liydrochloric  acid  {inecliL-iiml  at-id  6  grnw.,  water  1  litre) 
or  with  lartic  acid  (6  grms.  i>er  litre)  mixed  with  a  little  cognac 
and  sugar,  or  by  allowing  small  pieces  of  ice  to  melt  in  the  mouth 
in  case  of  any  tendency  to  vomiting.  Aa  foods,  a  little  flour 
of  rice  soup,  albuminous  water,  etc.  If  the  illness  progres-sed 
and  if  tlio  cnllai)se  were  becoming  accentuated,  hot  wine,  grogs, 
lemonatlc  witli  the  addition  of  rum  and  vanilla,  coffw  slightly 
sweetened  and  mi.iceil  with  eoguae,  ete.,  would  be  particularly 
indicated.  In  cases  of  anuria,  these  last  beverages  should  be 
insisted  on,  and  if  need  be,  injections  of  artificial  scrum  should 
be  given.  After  the  crisis  a  return  may  be  made  to  a  more 
soliii  diet  by  adhering  to  the  above  rules  and  treating  the 
patient  in  the  manner  descrilxKi  for  convalesi-ence  after  serious 
fevers. 

Acute  Nephritis,  Acute  Cystitis. — Concerning  acute  n4:pliritU)  wo 
mu.st  remeinlx'r  the  injunctions  that  we  gave  apropos  of  chronic 
nephritis  (p.  439).  They  must  be  applied  here  even  more  strictly. 
The  patient  must  be  kept  severely  at  rest  and  on  milk  diet,  he 
must  avoid  all  meat  extracts  and  meat  itself  ao  long  as  the  acute 
stage  la.sts  ;  he  must  be  limittxl  to  adding  to  the  milk,  deprive*! 
of  its  butter  or  not,  a  little  hreml  or  barley  or  oat  flour;  all 
apice^s,  coffee  and  fermcriU-d  !i([Uoi-s  must  1»  avoide^l. 

During  acute  cystitis  the  same  regimen  must  l>e  followed  ; 
the  patient  must  drink  abundajitly  of  pure  water,  toast  water, 
barley  water,  tlectictioiis  of  fruits  or  cereals  diluted  and  slightly 
perfumed,  milk  mixeti  witii  water. 

Eruptive  Fevers. — They  do  not  give  an  opening  for  siiecial 
indications  from  the  ptnnt  of  view  of  diet.  One  must  be  guide<l 
here  by  general  principles,  the  signs  given  by  the  invalid,  the 
intensity  of  the  fever,  the  state  of  the  heart.  Except  during 
the  acute  febrile  stage  in  .scarlet  fever,  the  patient  should  eat 
if  he  is  hungry.  In  measles  especially,  and  in  spite  of  the  fever. 
the  |)aliciU-  may  be  fwl  with  broth,  [lanades,  with  or  without 
yolk  <if  egg  and  meat  juice.  As  drinks,  lemonades,  different 
infusiorw  taken  tepid,  wine  and  water.  If  it  were  necessary 
to  revive  the  strength,  tea,  coffee  and  even  a  little  cognac  should 
be  given.  In  scarlet  fever,  on  the  contrary',  by  reason  of  the 
|H>s.sible  com(tli('ation  of  nephritis,  it  is  well  during  the  whole  of 
the  acute  stage  to  limit  the  iirvalid  tiv  aijiieous  acidulatetl  drinks, 
to  decoctions  of  cereals,  to  skimmed  milk  dihittxl  with  a  great 
deal  nf  water.  But  in  lliis  illness,  whatever  Ix"  the  stage  at 
wliich  it  has  arrived,  the  kidneys  nmst  Ik-  relieved  ;  to  do  this, 
broth  and  meat  extracts  or  juice,  which  bring  their  leucomains 
and  other  nitrogenous  waste  matters,  must  l>e  avoided.  Like- 
wise alcohol,  highly  seaiionetl  and  salted  dishes  must  be  for- 
bidden to  Ihe.ie  sick  persons;  a  milk  diet  must  be  insisted  on, 
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and  the  rule.s  of  alimentation  applied  that  we  have  given  loH 
iieplnitLs  (p.  439).  ' 

Patients  attacked  with  ixanlhcmalic  typhus  should,  accord- 
ing to  Graves,  he  fed  from  the  third  or  fourth  day  with  milk, 
gruels,  rice,  broth,  tea,  coffee,  wine,  grogs  if  they  can  support. 
alcohol.  The  drinks  should  be  abundant,  aeidulated  or  slightly 
alcoholie.  Phosphoric  aoid  (10  to  15  gnns.  of  medicinal  acid 
for  300  or  5(XI  grms.  f)f  beverage)  lias  been  recommended. 

In   many   infectious   febrile   di.seases,    one   should   take   into  \ 
account  these  last  ohservatiiuis  founded    on    the  condition   of 
the  congested  kidneys  which  are  threatened  with  intlaniniation 
and  degeneration  and  irritated  by  the  poison  which  they  excret*. 

The  same  applies  wlien,  during  the  course  of  these  fevers, 
the  intestine  is  inflamed  or  rather  attacked  with  specific  erup- 
tions and  ulcerations,  as  in  .small-pox.  It  is  advisable  in  these 
cases  to  feed  the  patient  entirely  on  milk,  panades,  jellies,  starchy 
soups  and,  if  necessary,  to  confine  the  diet  t<i  ptisans  of  cereals 
with  the  lielp  of  opiates. 

Puerperal  Fever.  Stpticemia,  Ery/iijxJa^,  Diphtheria. — In  puer- 
peral fever,  as  soon  as  it  is  jiossible,  the  patient's  strength  must 
be  sustainetl  by  broth  taken  tepid,  with  or  without  yolk  of  egg, 
but  above  all  and  from  the  begiiuiing  by  alcoholic  beverage», 
iced  champagne,  meat  juice,  café  au  lait  and  coffee.  If  there 
is  peritonitis,  the  patient  should  !«  fed  in  the  way  given,  while 
spe^iking  of  this  malady. 

Thw  is  also  the  regimen  for  septicemia,  yellow  fever,  plague, 
and  erysijyehus,  disorders  in  which  it  is  necessary  to  take  into 
account  gastro-intestinal  (Mjmplications  (see  Typhoid  fever, 
p.  501),  and  at  the  same  time  to  sustain  the  patient's  strength 
by  dilTusible  stimulants  such  ivs  broth,  meat  juice,  alcohol, 
tonics  of  every  kind,  accompanied  by  abundant  acidulato<{ 
drinks. 

In  erysipelas,  where  the  kidneys  may  be  altered  by  tlie  elimi- 
nation of  the  toxins,  milk  diet  is  indicated,  especially  if  there  is 
any  fever.  In  adynamic  forms  white  wine,  coffee,  and  tonic 
alintentation  (see  Tuberculosis,  pp.  409,  497)  may  be  necessarj', 
but  the  kidneys  must  always  be  watched  from  the  standpoint 
of  albuminuria. 

Diu'ing  diphtheria.  esi)ecially  in  grave  forms,  the  patient 
must  be  sustained  by  coffee,  alcoholic  wines,  diluted  and  sweet- 
ened cognac.  Even  children  from  three  to  four  years  old  may 
be  given  4  to  ti  grms.  of  cognixc  mixed  with  two  parts  of  sweet- 
i^netl  water  four  times  a  day.  Diphtheric  patients  require  an 
alimentation  as  rich  as  possible,  and  if  [ieces.sary  their  apiK-titc 
sliould  be  stinmlated  by  bitters.  Milk  is  often  proscrib«?d  in 
this  ease,  as  it  may  whiten  the  tongue  ami  the  lliroiit  and  pre- 
vent, the  false  membranes  from  being  clearly  distinguished.      Hut 
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to-day,  e8{>ecially  in  caso8  of  serotherapy,  we  must  not  reject 
milk  wliicli  is  an  oxccllcirt  diiireli<',  and  can  Iwxides  ho  dilut<»d 
witli  tea,  coffee  and  white  wine  mixed  witli  wafer.  As  otiier 
foiKls,  therç  are  cream,  meat  juices  and  eggs,  except  if  albu- 
minuria is  present,  in  which  case  we  must  return  to  milk  diet 
«nd  to  white  wine  mixed  with  water. 

Intrrmith'fU  aiul  HtinittciU  Fevcrti. — In  intermitt.ent  fevers 
the  patient  should  be  fed  in  the  he.st  way  possible.  During 
apyrexia,  lii.s  regimen  ought  to  be  that  of  anuMnic  .subjects. 
ThLs  is  a  civse  when  it  is  esjHvially  necesaniy  to  prescribe  strengtli- 
ening  foods  such  iw  meat  and  tonics  like  coffee  and  generous 
wines,  which  the  stomach  of  malarial  patients  generally  manages 
to  support  very  well. 

In  remittent  fevem  the  patient,  as  in  hectic  fever,  must  be  fwl, 
especially  at  the  time  when  the  temperature  o.seillates.  As  in 
the  preceding  case,  tlie  fotxis  which  liest  suit  tlieii'  t.xstc  are 
above  all  tonic  substances  such  as  meat  juice  obtained  by 
pressure,  «ndertlone  meat,  eggs,  fish,  milk,  small  ipiantitios  of 
cognac,   Bordeaux  and  Burgundy  wine,  etc. 
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DIET    OF    CONVALESCENTS    AND    OF    SCBOIOAL   CASES — LOSS    A»I 

RECOV^ERY  OF  MINERALS  TS    THE  TISSUES  OF  THE    OROANISU 


THE  dk>t  of  Loiivalcsffiitd  uiid  of  thiise  wlio  have  undei"pt 
operations  sliould  provide  the-  tissues  not  only  with   the 
organio  principles  which  they  lat'k,  but  also  with  the  minera 
materialw  net-casary  to   (heir  reconstitution.     So  we  shall    treat 
in  the  same  cliapter  ahout  the  diet  of  convalescence  and  about 
the  method»  of  restoring  minerals  to  the  organism. 


Diet  of  Convale.scents  and  of  Surgical  Cases. 


Diet  oj  Couvnhsceids. — The  losses  incurred  by  the  organism  in 
the  course  of  febrile  ailments  may  Iw  enormous,  especially  anions 
<^hiklr<'n  and  young  people.  They  affect  at  the  same  tijiie  the 
nitrogenous,  tiie  ternary  and  the  saline  principles.  The  invalid 
reduced  by  abstinence  or  fever  hius  then  gre^it  need  of  food.  But 
it  must  be  given  with  prudence  :  convalescents  often  suffer 
from  a  dyspeptic  condition  or  from  a  stomachic  erethism  whid 
prevents  their  being  well  fed  ;  the  intestines  may  remain  irritab' 
and  the  nerve  centres  only  receive  with  an  extreme  morbid  o' 
excitability  the  impression  of  a  fresh  regimen. 

In  the  course  of  the  febrile  period,  the  invahds  have  first  In 
their  fat*!,  at  ihe  same  time  and  in  a  less  degree,  they  ha 
become  poor  in  nlbuniinoid  principles  and  mineral  salts.  The  ai 
is  to  restore  all  the  tissues  io  the  quickest  and  best  way  ]Htssibl< 
As  to  the  fats,  we  know  that  they  are  easily  recujK'rated  li; 
means  of  the  alimentary  carhohydrales.  No  need,  in  con» 
ipicnce,  to  insist  on  making  convah^scents  (.ake  butter  and  othi 
fatty  foods  which  they  would  not  always  digest.  Light  souin>  of 
oat  ureal,  rice  flrtur.  rice,  tapiwa  or  the  juice  of  fruits  ;  milk  fiK 
atid  creams  nuule  from  a  mixture  of  yolk  of  eggs,  milk  and  floi 
of  cereals  ;  honey,  sweetenwl  jams,  very  rijie  fruits,  particulurl] 
gra|M-s.  etc.,  enable  us  to  iutrtKluce  into  the  system  siilH<'ic 
carbo-hydraLcs  easily  a.ssimilalile  to  renew  the  lost  fat-s. 

As  far  a.-i  ]»rotcidM  are  concertuHl  they  must  only  Ix»  alio' 
with  reserve  for  fear  of  iiuligcslioii.     They  do  not  always  ansiini- 
latc»  easily,  an<l  fairly  small  rjuantities  are  sufficient  for  eimv 

50Û 


ia« 

)Ut         \ 

1 


DIET   OF   CONVALESCENTS 

Cents.  Milk,  eggs,  grated  Kam  givon  in  small  ()uantitic>s  at  a 
time,  some  purées  of  seed  or  gri-cd  vogi'taltk's  and  liread  jirovide 
ample  fare.  In  general,  50  to  IHl  gritis.  daily  of  proteid  substances, 
that  is  to  say  nearly  half  tlie  albuminoids  of  the  alimentary 
allowance  of  a  licalthy  man,  an'  a  maximum. 

Tlie  convalesi-ent  must  lyo  fttl  by  smalt  méats  only,  every  four 
hours  for  example,  in  order  to  try  the  stomach  witliout  ever 
oferlonding  it.  Salad,  oahhage.  mualirootns,  aeid,  tough  or  oily 
fniils,  spictnl  eondinients,  high  game,  pork,  too  fat  fiah,  Crustacea 
antl  ctuR'olate  must  Ix*  forbidden.' 

Milk  is.  par  exceltenee,  the  food  of  convalescents  ;  if  they  can- 
not take  it  (which  Ls  rare)  it  is  necRssary  to  endeavour  to  make 
tl>t*n»  tolerate  it,  sweetened  or  salt^Kl,  or  with  the  addition  of  a 
little  cognac,  kirschwasser,  cherry-laurel  or  orange  flower  water, 
er^ffee.  tea,  and  im-oa  partially  freetl  from  its  fat.  Milk  may  be 
raw  <ir  cooketl,  mixed  or  not  with  water,  lime  water,  V^ichy,  etc. 
When  it  has  lM>en  freed  from  butter  by  cimrning  and  sterilized, 
it  is  an  excellent  food  for  convalescents. 

With  or  after  milk  soujw,  panades,  semolinas,  biscuits,  meals 
and  the  farinaceous  preparations  which  are  manufactured  in  so 
many  forms,  vegetable  purées  and  lisli  ctwked  in  salted  wat«r, 
maybe  allowed.  This  Hsli  (sole,  dab,  whiting,  turbot)  is  ricii  in 
albuminoids  and  phosphorus  ami  ciusity  digested.  Sjirinkleid 
with  a  little  IctiHiu,  it  is  generally  mutli  more  agreeable  to  con- 
valescent.s  than  ordinary  meat,  above  all  beef,  veal  or  pork, 
which  are  more  tlitKcuIt  to  digest  and  which  leave  in  the  intestine 
more  toxic  compounds  (E.  Cassaet).  The  llesli  of  boiled  fowl  is 
also  very  easy  of  digestion.  Grated  raw  meat,  swallowed  with- 
out being  masticated,  is  still  more  so  ;  but  it  may  be  disagreeable 
to  convalescents. 

Mineral  salts  are  the  third  kind  of  food  indispertsable  to  con- 
valescents. Phosphates,  above  all  the  salt.s  of  ]»otasli,  have  been 
lost  in  the  course  of  the  ilhiess  and  often  in  very  large  (juantities  ; 
the  deglobulization  has  attacked  the  ha-matogenous  elements 
and  caused  the  disapjwarance  of  these  salts  the  elimination  of 
which  is,  according  to  Salkowski,  thn»e  to  four  times  more  ener- 
getic during  fever  than  in  the  normal  state  ;  lime  and  magnesia 
are  at  the  same  time  po-ssed  in  the  urine  without  (he  incomplet* 
rof^overy  of  the  patient  having  lieen  able  to  restore  them.  It  is 
nwe-ssary  then  for  convalescents,  csjiecially  those  who  have  been 
on  low  diet  for  a  long  time,  for  cliiklren  and  youths,  as  well  as  for 
every  invalid  who  has  undergone  hemorrhage,  to  have  a  diet 
which  will   rcjilai'e  minerals  lilK'rally. 

One  of  the  nmst  cHicacious  focnLs  for  this  purjKise,  after  milk, 


'   Pure  chunilnto.iïtpiipiiilly  lioilivl  in  wnter.  in  very  indigestible:  cocoa, 
whon  itH  flit  ti)V4  )m>i*ii  ri^fiiovtHl,  i.s  lt>As  mi. 
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IS  meat  broth  wlikli  hriiigs  witli  it  the  salts  of  the  muscul.ii' 
tissue,  ttiat  is  to  say  of  tlic  tissue,  tlie  iiiaas  of  which  is  luuih. 
tlie  most  preponderant.  Broth  ia  particularly  rich  in  phc 
phates  of  potash  and  in  salts  of  magnesia.  If  need  be,  caaein  ' 
powder  may  he  added  ;  thù»  also  provides  its  contingent  of  phos- 
phorus and  lime.  Bread,  milk  and  vegetable  purees  especially', 
furnish  the  njeans  of  introdueinji  into  the  system  minenil^ 
suh.stances,  particularly  pliosplinrus,  in  the  most  as.similable 
forms.  V\V.  know  that  it  is  fourni  in  cereals  and  bread  and 
especially  in  vegetahles  in  the  form  of  pliytin,  an  oxymethy- 
lenopliosplioric  combination.  Introduuetl  directly  into  tlie. 
ayatem,  tlie  salts  of  tliia  organic  phosphoric  acid  seem 
have  given  excellent  results  compared  with  the  other  phu 
phorous  compounds  and  in  particular  with  mineral  phospha 
(see   p.  :)3:i). 

Finally,  in  order  to  hasten  remineralization,  liquids  or  arti 
ficial  powders  of  a  c^otuposition  analogous  to  that  of  the  ashes 
the  blood  and  <;oiitiiiniag  in  the  same  relations  as  these  chloridca 
phosphates,  carbonates  .  .  .  t>f  |>otash,  soda,  hme,  magnesia  niaj 
be  resorted  to.     We  shall  return  to  these  farther  on  (p.  511). 

Remineralizing  drhiks  are  also  very  useful.  The  best  are  decoo<| 
tiona  of  cereals  (oats,  barley,  flour  of  wheat,  etc.)  accompanied  bj 
a  little  old  red  Bordeaux  muo  which  acts  as  a  light  and  organic 
ferruginous  tonic.  Later  on  Burgundy  or  light  beer  may 
allowed,  in  small  quantities  at  a  time. 

Together  with  small  quantities  of  these  stimulants,  some  spiceaj 
like  salt,  vinegar  and  hitters  may  be  allowed  when  it  is  necessary^ 
t<j  stimulate  the  intestinal  functions  and  the  appetite. 

Dki  after  Operations. — This  diet  resembles  that  of  convalosceDtSij 
but  with  some  variations  liaving  their  importance. 

Tlie  patient  who  ia  to  undergo  a  surgical  operation  ought  t< 
have  his  stomach  free  from  food  for  six  or  eight  hours  at  least 
and  in  consequence  not  to  have  eaten  anytliing  for  eight 
twelve  hours,  the  action  of  cliloroform  generally  provokir 
during  the  twenty-four  to  forty-eight  hours  following  tl 
operation,  a  condition  of  nausea,  and  sometimes  vomiting  whict 
it  is  necessary  to  guar-d  against.  After  the  oiieration,  tiu 
patient  should  be  given  by  spoonfuls,  iced  wat«r  mixed  or  no 
with  a  very  small  cpmntity  of  coffee,  and  later  on  a  little  broth  aiii 
even  wine.  This  diet  is  suttii-ient  for  the  first  twenty-four  hour 
Afterwards  purees,  panades,  rjr  other  semi-li»juid  foiKh»  very  eiuilj 
digested  may  Ix)  given,  and  towards  the  third  day,  milk  fixMls  anc 
the  feeding  of  convalescents  previously  deacrihtxl. 

If  the  operation  tt)ok  place  in  the  stomivch.it  would  be  iicco»»- 
Hary  to  give  opium  to  take  away  the  appetite,  and  only  tu  fr 
the  patient   by  the  rectum  for  three  or  four  days.     Wo 
return    t.o   this    ((i.  r>'21).       It    is  poKsihIe   afterwards  to  n<turn* 
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to  diruct  fctdiiij,',  on  the  fifth  or  sixth  day  with  soups,  floure,  luilk, 
etc.,  all  ill  .small  (luantitic*  iit  a  tinie. 

Tlie  same  precautions  ()Uj,'lit  to  Ix;  taken  after  operations 
on  the  intestine.  Raw  grated  meat,  milk,  paps,  eggs  may  bo 
administered  from  the  fourth  or  fifth  da^'. 

Diet  to  Restore  Mineuals. 

Mineral  starvation  is  produced  in  convalescence  from  nearly 
all  acute  and  in  many  chronic  illnesses,  more  particntarh'  in 
pulmonary  plithi.sis,  in  many  ca.ses  of  oniemia  with  or  without 
chlorosis,  in  certain  forms  of  ha'moglobinuria,  dysjK'psia,  dialw.tes, 
azoturia,  etc.  It  exists  to  a  more  or  less  marked  degree  in  all 
invahds. 

Wo  know  that  the  system  deprived  of  salts  only  protects 
itself  with  difliculty  agaiii.st  the  action  of  toxins  ;  a  dog  fed  on 
meat  exhausted  iK^forehand  of  mineral  substances,  dies  more 
rapidly  than  one  which  ha.s  been  jnit  on  extreme  low  diet 
(Foi-ster).  We  know  al.so  that  the  niu.«cular,  and  especially  the 
nervous  tissues,  luive  need  princii)al!y  of  pliosphorus,  |X)tiish 
and  magnesia  to  restore  themselves,  that  the  red  corjiusules  dis- 
appear or  no  longer  reproduce  themselves  if  the  plasmas  are 
impoverished  in  alkaline  salts  ;  that  the  elimination  of  the 
toxic  nitrogenous  njjterials  Is  as.'fured  by  the  salts  of  soda  ; 
Hnally  that  the  intra-cellular  oxidations  can  only  be  accom- 
jilished  in  the  midst  of  alkaline  plasmas. 

Whilst  it  exhausts  the  plasmas  of  mineral  salts,  the  illness 
eru-jchej»  the  urine  with  then»,  knnporarily  at  least,  and  it  is  pos- 
.sjble,  by  the  study  of  tlie  bk>ixl  and  renal  secretion,  to  have  the 
))r<K>f  uf  these  two  continuouB  actions  which  measure  the 
demineralization. 

It  is  indeed  characterized,  on  the  one  hatid,  by  the  impoverish- 
ment of  the  blof>d  plasma  in  mineral  salts,  and  by  the  enrichment 
of  the  urine  in  organic  products  on  the  other.  M.  A.  Robin  gives 
the  name  of  cot-ffirinU  of  urinary  demineraltzalion  to  the  relation 
existing  between  the  mineral  princijjles  and  the  total  residue  of 
the  urine.  This  relation  varies  in  the  normal  state  from  29  to 
32  per  cent.  Its  general  average  is  30,  that  is  to  say  that  in  a 
state  of  liealth,  for  100  parts  of  dry  urinary  residue  30  parts  are 
formed  by  mineral  salts.  But  among  invalids  who  are  being 
flctnineralizcd,  50  i>cr  cent,  and  more  of  the  urinarj^  residue  may 
lie  formed  by  mixed  salts.  In  the  same  way,  the  proportion  of 
t  he  inorganic  salts  of  the  blood  to  the  total  residue,  is  in  the  normal 
stat*'  f)  {M'r  cent.  ;  but,  if  then?  is  demineralization  of  the  organism 
Ibis  prnjioriioii  may  Ix'  lowcrc»!  to  .'{  [kt  cent,  and  even  less. 

Ilere  is,  taken  from  a  female  pat  lent ,  an  example  of  un:emia 
by  demineralization  of  the  lunnoui-x  :  I  burrow  if  from  the  same 
author  : — 
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F«  Litre. 


Jlonnal  Blood. 


Density 

Total  residue     .... 
Orgunic-  reaiiiiie 
Jlineral  residue 

mineral  residue 


Ratio 


total  reaidue 


The  urine  presented  the  following  oharacteriatics  : — 


Betuity 

'Fiitiil  residue  (per  litre) 
Orciuiio      „         „        „ 


Miiipnil 
Ratio 


iiiiiierol  matter 
total  residue 
psO»        _ 

total  nitroRon 
Nitrogen  eliminutwj  (per  litre) 
Nitrogen  eliminated  (per  kgrm.) 


Ratio 


rrim-  o(  Df- 
itutit^ruttzatjtin 
t>^r  'H  liuiirs. 

1-017  grms. 
30« 
18-8 
17-S 


PtT  kiloterm.  of  1     " 
Bo<l.v  WVlglit.       '" 


08.'.2  pnns. 
0-4.58  .,  I 
0-414     „      I 

48-5"o 


0--JtlS 
0--_'4O 


I-0I8| 
0-NIO 

o-«o.-. 
u-:»8'j 

31% 

o-ini 
(M4a 


The  coeflHcient  of  urinary  demineralizalion  which  rises  h« 
to  48'5  per  cent,  would  |be  enough  to  well   characterize,  in 
Ctt.so  whicl»  we  are  analysing,  the  wtate  of  active  iinpoverishnic 
of  tiie  organism  in  mineral  salts.     In  the  course  of  soniediso« 
tliia  coefficient  ri.ses  rtMuarkahly  above  the  normal,  which  in 
per  cent.  :   in  liihircuhMin,  for  example,  it  rises  to  4ô  and  4t}  jx 
cent,  at  the  hegiiunng,  then  falls  to  .'iSand  35  per  cent.,  and  only 
returnw  to  'iO  per  cent,  when,  havhigreac^hed  the  third  pcri<»d 
the  di.sease,  the  organism  is  almot<t  exhausted  of  all  it»  rejacrvi 
of  suits.       lit  li,fmi»gl((hit)iirirt,  whatever  be  the  c«u»e  or  off»"* 
ileinincrali/.ation  sill!  expre.s.seM  itjself  hy  high  coefficients 
iiig  4:{  ])crcent.      Incertain    varieties  of  dyspepsia  with 
clilurliydria.  tliecoethcient  of  demineralizationalso  incre£ 
may  he  nuiintaincMl  much  above  the  normal  even  when  Uy] 
chlorhydria  .succtîed.s  to  the  first  state.     Scurvy  is  again  a  mala 
of  dcinineralization  or  perhap.s  of  non -mineralization  for  want 
vegetable  «alts,  of  potash  in  particular. 

The  demineralization  of  the  plasmas  acts  necessarily  on 
anatomic  elements  wliich  the  salts  are  charged  with  ]>i      ■ 
and  nourishing.    In  a  demineralized  blotnl  jilasma.  th(  • 

of  the  bliMHl  alter.       In  the  midst  of  a  ti.s.siic  irrigat^^l  by  del 
alized    hlooil,  <irganic    niceiniu.  deglohulization.  anu-robie 
lar  destruction,  succeetl  miticral  atueinia  and  are  lheciinse«(Ufii 
of  it.      Hence  ha'uiorrhagcij,  methenioglobinuria,  distrhargo» 
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uric  acid  and  toxins,  diminution  of  the  oxidations  and  particularly 
tiie  loweriiiij;  of  tho  coefficient  of  oxidalioii  nf  Kulplmr  and  of 
weight  of  urea  in  the  twenty-four  hours ,  which  is  olwcrvable  in 
tliese  cases. 

How  can  we  reiuineraUze  the  organism  i  Evidently  Krwt  by 
combating  tiie  causes  of  demineralization,  hjq>erclilorliydria, 
dy-'ipepuia,  leucocytosis,  anannia,  jiliosjihorism,  etc.,  on  tljc 
otiïer  hand,  by  providing;  the  organism  abundantly  willi  the  salt*» 
in  which  it  is  lacking.  These  may  reach  the  itivalid  by  means 
of  foods  or  medicaments. 

In  order  to  cho<ise  between  these  two  ways,  it  is  nei-essary  to 
take  the  state  of  the  stoniacli  into  consideration  :  if  it  can  digest 
vegetal>les.  fresh  or  dry.  Ineutl,  milk  or  wine,  tliese  will  sfuffice 
at  nee<i  to  furnish  the  invalid  with  the  quantity  of  salts  of  ]Hitash, 
lime,  magnesia,  pliosplioric  aeid,  cti\,  wliicli  he  lacks. 

In  the  contrary  case,  medical  treatment  should  be  resorted  to 
first,  and  the  same  salts  given  to  tlie  patient  by  the  stomach  in 
the  form  of  powders  or  solutions,  for  the  hy|i(Mlortnic  method 
has  numerous  inconveniences.  It  does  not  allow  the  mineral 
elements  to  be  orijuiiifi'nl  in  passing  through  the  alimentary  canal, 
that  is  lo  say,  to  take,  whilst  coniliining  witli  the  nitrogenous  or 
lernai'v  matter  in  priH'ess  of  digestion,  the  form  which  is  most 
suiUible  to  tlieir  rapid  a.ssimilatioii. 

Phosp)horus  in  the  state  of  pho.sphates.  of  glycerophosphates, 
of  lecithins  and  phytine  may  be  given  by  the  stomach  or  in  the 
digestible  forms  which  it  posscs-ses  in  certain  foods  :  yolks  of 
eggs,  seetls  of  vegetables,  Ijre.ad,  fish,  Crustacea,  brains,  etc.,  foods 
rich  in  phosjihoratwl  organic  product-s  very  readily  assimilable. 

Amongst  the  Iwst  remineralizinjc;  agents,  we  should  mention 
decoctions  of  the  Hour  of  cereals  {barley,  wheat,  oat-s)  rich  in 
organic  phosphorus  and  in  salts  of  jHjtash  and  magnesia  as  has 
alreatly  been  shown. 

We  may  ol!*"  niake  use  of  the  mineralizing  powder  formulated 
by  A.  Robin,  a  comj)le.\  powder  to  which  lie  has  giveji  tlie  slgni- 
hcant  name  of  Ihériaque  mini'mlf  and  which  he  compounds  as 
follows  : — 


Salt 

Oikiride  uf  potu»l> 
Pliuophato  uf  acxta 

,.  „  potuali 

Fliioridfj  of  Btidiuin 
t!lyi'eropl>o8j)huto  of  lime 


grms. 
.  1Ô 
.  10 
.  13 
« 
1 

1 


mognena  ^  na  1 


grm». 
H«'moglobin  in  p<>w<lor  .      .       '2-50 

Olyiwroplmspluitu  of  iron    .  15 

Yolk  of  egg  dry    .  15 

IrfU'tiiae 10 

Casein        ......       5 

Powder  of  St.  I^natiiis  lieon        1 
,,        „  rhubarb  ...        4 


Sulphate  of  potash 

In  this  mixture,  at  mice  mcdiiinni  and  alimentary,  each  eleenent 
plays  its  special  rôle.  The  lluoridc  of  s(«Iium  (I  to  2  centigrms. 
{>er  day)  Ls  added  with  the  object  of  preventing  in  the  stomach 
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faulty  clige^tiiiii  and  bacterial  fermentation.     Two  to  three  i 
daily  niiiy  bo  taken  of  the  powder. 

When  anii-iiiia  caiitinue.s  for  a  long  time  and  the  red  blood 
corpuscle.^  increase  slowly,  a  sui)plomcnt  of  salts  of  ii-on  is  of  great 
advantage  either  i[)  tht>  form  of  o.\alat«  or  of  ferro-potassic 
tartrate  or  of  ha^inatogen  so  abundant  in  the  young  leave»  of 
edible  vegetables  such  as  spinach,  salads,  et*.,  or  in  the  state  in 
which  the  iron  is  finnid  in  the  tonic  wines  of  Bordeaux.  Burgundy 
Roussillon  or  Spain,  The  small  proportion  of  mineral  or  organic 
arsenic  of  fotxis  may  also  play  its  part. 

In  the  ease  of  the  invalid  of  A.  Robin,  who  was  antemic  from 
deiiiineralization,  and  which  we  have  just  quoted  (p.  510),  the 
reniineralizing  cure  which  we  have  described  wa^  confirmed,  after 
treatment,   by  the  following  results  : — 


SUta  o[  the  Uitee^ 

1 

SUtc  of  th*  BInwl 

■ 

Per  24 
Houn. 

Perklluprui 
ul  Body 
Weight. 

Pit  litre. 

1 

Density  of  tho  urine  . 

1009 

Density    .... 

I-OSO 

KTIIIB. 

gmis. 

gniM. 

Totiil  rciiidiie  . 

4 1-25 

0-993 

Solid  rwiduc  per  litre 

UKH 

Orpiinic     „ 

19 

0032 

Organic  residue  . 

195-5; 

Jlitu«rul      „ 

10'25 

0-361 

Mineral       „ 

8-li 

Hotio   : 

Ratio  : 

iiiiiierul  iiiulU^r 

mineral  salts 

ti>tnl  rt'widuo 

35-5«% 

36-59% 

total  renidue 

4-SÉ 

NiiCl  uliininuUxl  . 

11  •2» 

0-247 

Ratio  : 

pjQS 

totiil  nitrof^n 

7-9% 

7-»% 

Elimiiiatetl  nitrogen  . 

0-UO 

Aft«r  tho  reniineralizing  treatment,  the  aggrcg:ate  of  cxchan| 
had  become  normal  {0-994  grni.  jter  kilogramme  of  body  weight 
the  organic  matters  elimiiiatwl  had  passed  from  0'438  gr 
In  Oii'3'2  grm.  jjer  kilogramme  of  body  weight,  whilst  the  mit 
tiuillcrg  Wire  diminUhiiuj,  pa.Hsing  fi'om  0'414  grm.  to  Ov 
grra.per  kilogramme.  The  blood  was  enriched  at  the  .same  tit 
in  organic  and  in  mineral  principles,  but  the  latt<T  IkuI  pr\>- 

gressed   more    than    the    former   and    the    ratio  """^Tftl  -^j^' 

total  n^iduo 
had  risen,  for  the  blrMvd,  from  2  91  to  4  X)  per  cent.,  that  is  U> 
say,  the  mineral  matters  of  the  blood  plasma  had  incnragd 
more  than  one  Imlf. 
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ALIMENTATION    IN    HOSJ-ITALH,   ASYLUMS  AND  PRISONS  IN    FRANt'E 

WE  cannot  in  this  work  omit  to  treat  of  alimentation  in 
asylums  mid  liospitnLs,  though  not,  jus  w«*  have  just  done 
in  till"  iircreding  chapters,  hy  considering  tlie  diet  which  suits 
each  ciitniiluint  and  each  separate  east',  hut  by  re^nixling  it  tliis 
time  from  the  stiiiidpoiirt  of  the  whole  of  the  inmates  of  the 
liosjiitat.i,  acute  or  dn'oni»;  patients,  old  people,  aidetl  people, 
infirm  jR'ople,  invalids  or  healthy  ponple  of  every  sort,  attaciied 
to  these  institutions. 

To  the  general  study  of  nlinu'ntatinii  in  hospitals,  we  will  add 
a  few  farts  eoncerniu^  aliiui'titatioTi  in  prisons  ;  Itie  sick  [H^rsoii 
lives  a  little  after  the  manner  of  ii  )>risun('r  and  the  latter  is  very 
often  ill.  It  would  not  Ih-  possihle  to  entin-ly  seitarate  the  study 
of  their  respective  re}{imen.s. 

Ar.LMKNT.^TION    IN    THE    HOSPITAI.S. 

First  of  nil  two  important  remarks  must  be  made  here  :  On 
the  one  hand  the  sick  jn'rson.  eitherfrom  want  of  appetite  or  lack 
of  e.vertMse  or  exaggerated  impre.sait>nability.  is  more  difficult  to 
feetl  with  eommon  or  badly  prepared  dLshes  than  the  healthy 
man  outside  the  hospital  with  a  strong  stomach  strengthened  by 
the  open  air  and  by  sufficient  physieal  exercise.  The  sick  fwi-stm 
refjuires  tlien.  if  not  choice  disliea.  at  least  fofxls  of  good  quality. 
On  the  otlier  hand,  wouiidefl  pefiple,  convalescente,  and  especially 
during  the  first  wt'eks.  a  man  of  the  Inwer  cla«.ses  attacked  with 
a  chronic  disease  who.  when  made  t-o  rest,  is  iM-nefited  hy  a 
regimen  often  more  healthy  than  Ids  usual  regimen,  general!}' 
cats  nuue  than  in  t!ie  normal  state,  and  at  first  gains  very  sen- 
sibly in  wciglit  nt  the  hospital.     It  is  necessary  then  that  in  the 

[case  of  the  hospital  patient  who  has  no  fever,  the  (piantities 
of  fwxl  allotted  should  lie  at  leiust  ei|ual  to  those  of  a  healthy  man 
of  the  same  weight.     It  may  l>e  admitted  that  these  fixnls  ought 

^to  furnish  thase  who  re<?eive  the  entire  ration  {Aih  dctjrte  or  four 
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jxirtiotis  of  the  Paris  hospitals)  with  a  regimen  corresponding! 
the  following  numbers  of  Calories  : — 


MlTl 

Women 


Tot  m  W«i(ht  of  Body  of 


60  kgi. 
I. SOU  Cols. 


«Okiff. 
2,300  Cols. 
2.J00  .. 


70  1c«». 
2.f.(Kl  Cftld. 


Exci-pt    for    wompn 
woitijni  iwiiiiri'.s  almiil  i 
agi'.     On  tin'  i-ntitraiT, 
children  shoulil   he  fed 


during   confiiiedieiit   and    wet    nur>te8,  < 

me-tiflh  less  fund  than  a  man  of  the  sur 

we  have  seen  that,  for  the  same  weight, 

with  twice  as  nrui'li  as  adult«i.      A   Ik>v 


wc-igliing  30  kgnns.  should  receive  oh  much  food  as  a  grown  man 
of  (50  kginis. 

Alinittilation  of  llospita!  Patient*. — According  to  the  RegukuUm 
of  1807  f»n  the  aîimintary  regimen  of  the  hospitals  of  Pnrix.  n 
regulation  failed  after  Husson  '  which  has  since  remained  in 
force,  sick  jieople  may  he  subjected,  according  to  the  daily 
prescript  il  ins  of  tlie  physifiun,  to  the  following  four  mode^  of 
alinienlnlion  :  {«)  nhnohtti  tliet  ;  {li)  simple  broth  diet  ;  (c)  tioup 
(dhiK Illation  :    {il)  suliil  uiinientation. 

(a)  Altsolulc  diet. — Patient»  undergoing  this  regimen  receive 
only  non-alinientarv  liquids  and  ptisana. 

(Ij)  Simple  broth  diet. — In  this  case  patients  receive  four  portic 
of  25  centilitres  each  j)er  day  (in  all   1   litre)  of  thick   brotk 
children  800  centilitres. 

(c)  Patient.i  on  .semp  diet. — With  this  regimen  adult  men  receii 
per  twenty-fmir  hours  : — 


Thick  ttroth 
Thick  meat  »oup 
Wint 


."KIO  !•«•. 
lUKI  ., 
li»  ,. 


We  shall  see  later  how  this  broth  and  soup  are  obtained. 

(d)  Patients  on  a  diet  of  mlid  fexids. — In  their  turn,  theHe  invalid 
who   receive   meat   and   bread,  are  fetl   in  f(mr  dtijree«  differir 
ncr'oriling  to  their  cimdilion  fnmi  the  first  degree,  for  thoMe  who" 
aie   fe<l    the   least,    u))  tu  the  fourth,  which  corresjionds   to   the 
alimetitatton  of  I'otrvale.scents  in  full  course  of  recovery.      Th 
seeiind  and  third  th'gives  are.  however,  very  rari-ly  used  by  t>M 
diKtoix.     I  shall  indicate  in  the  following  tables  for  each  dt 
iiiily  the  ipinnlitiesiif  fiNul  distributed  to  men,  the  eorrespondir 
rejiimeii  for  women  beim;  the  same,  but  les.senetl  by  a  quarter 
one-sixth  according  to  tiie  ca.««'.  and  that  of  children  iM-iiigdoiibh 
licit  which  is  necessary  for  the  .<ame  weight  of  an  adult.      I  sha 

'   Rfglrmml  »ur  It  r/ijimf  alimnttairt  de»  hôpilaux  rt  hoapicr»  cii-tl* 
I'ariti,    l8tiT   (lliiKMiii,   rufiptirti'iir). 


ALIMENTATION    IN    HOSPITALS 

also  note  in  these  tnble.s  only  tlio  WL"i(i;lit  of  prr pared  dishes  :  it  Is  a 
fact  ttiat  roa«t  or  hoilwl  meat  eorrespnifis  to  a  double  weight  of 
raw  nieat  ;  that eooked  fruits  lose  a  quarter  of  their  weight,  tLsha 
third,  fre.sh  vegetnhles  a  third,  after  jweling  ami  cooking  ;  that 
dry  vcgelahicH,  on  the  contrary,  increase  hy  l\iilf  ;  that  cooked 
rice  itlrreiuses  Kvefold  in  weight  hy  ah.sorhiiig  water.  Tiioie  coeffi- 
cieut.H  will  enal>le  ns.  at  will,  to  pass  from  the  weights  indicated 
ahove  to  nu)se  of  each  of  the  foixls  heffire  cooking.  Scafonings 
are  not  included  in  thcjte  tahles. 

Here  is.  tlien,  accorxiing  to  the  RfglfmiiiU  lulministralif  imtiied 
after  SI.  Husson.  the  curuposition  of  the  four  regimens  of  the 
Parisiim  husjjil.ils  for  patients  ])u1    on  1,  2,  3  atiil   ^  imrtionn. 


M«ii. 


A.  Patients  or  the  Ist  Deoree  (or  Patients  | 

ON  Okf.  I'oution). 

n.   For  the     \  White  bri'uil 120  f^rmis. 

day         I  Wine 240 1  <•. 

b.  Fftil  dijfuner  bf/ore  Ihf  doctor'»  m*il.     Milk  250  „ 

e.    A/tirH(«<;/ Mt'ftt  «<)iip .'{00  „ 

mral      I  Honst  meat liO  (jniis. 

ilsl      iMi'Ul  8<iiip 300  i-<\ 

I  Poultry       (twiw  a  weok)  .  (iO  crm». 

».  .1    il  "r  rniirtt  moat  „           ....  lit)     „ 

I  iir  fmn                 „            ,,        .       .  80     „ 

I  iir  fn-flh  eggs  (onw  a  week)  1  egg 

B.  Invalids  op  the  '2no  Deorei^  (or  Invaurs  | 

ON  Two  Portions).  ' 

n.    for  the     \  Wliit«  Itrciul 240  emv. 

dn;i        '  Wine 240  it. 

\).    I'etil  dt'ffunrr  be/ore  the  I  \ni(i}UM<' fu»\])  'MM  ec. 

dmlor'H  vûtil                  \  or  milk      ....  — 

I  Wm'tiibli»  Houp — 

I       I  Kourit  niitut  (5  tinu«  n  wr<>k)    .  60  grra». 

,, .,,            ■      I  iir  Btt'W     (Iwic'i»  a  week)      .       .  ftO     „ 

C.  Mulling                        f         1  1 

mnil       I           jfTt..sl,  PUKH  „                ....  1  f^jg 

I,     .    or  >'iu>k<'<l  fruit  (once  u  week)    .  100  grins. 

I  ~       jor  priuu'S  (twice  a  week)           .  IHI  co. 

|iir  ririi  in  iitilk  (twice  a  week)    .  DXIgrma. 

ÎlHt     Ment  wiup 3(X)  cc. 

.,    I  ,  Koilc<l  nient  (.î  times  a  week)    .  IIU  gniu. 

*■       1  i>r  lisli  (Ivricv  a  week)     ...  HO     ., 

I  W'liptiihles  in  seuHon  (.5  times  a  80  ec. 
meal       \          I      wi^-k) 

|:iril              (cliiliJn'n,  4  times)        .      .  — 

I  or  ixitatues  in  milk  (twice  n  week  120  grms. 
"or  pri>s«<rveB  (once  a  week)  . 


YdiitlH 
l2-li>yrK.iild 


00  grma. 
KlOcc. 
200  „ 
250  ., 

40  grms. 
250  cc. 
40  grm». 
ISO     „ 

no    ,. 

1  egg 


1 80  grin». 
1«0  CI.'. 

200  cc. 

250    ,. 

40  grma. 

4<J     .. 
I  egg 

<I0  gniiR. 

no  cc. 

50  griiia. 
250  cc. 

40  grni.s. 

50     .. 


50  cc. 
HO  griiM. 
30  grins. 


Eatdlsoup  or  stew  includes  îîtMJ  cc.  of  broth,  311  grni.s.  of  bread 
or  20  pfmi'*-  nf  paste  for  adults  ;  250  ec,  nf  bntlh.  2t>  gnn.s.  of 
bread  <ir  In  grms.  of  jiaste  fnr  cliildren. 
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Men. 


I       Toattat 
:It-lS  jrn.  aU 


C.    Invauds  of  the  Srd  Dboreb  (or  Invauds  > 
ON  Three  Portions).  I 

a.  For  the.    \  White  bread 

day       /Wine 

b.  Prtil  dtjrurur  in  the  morning.     Vegetable  Hoiip  ' 
Vegetable  soup 


c>.  Midday 
meal 


iRt 


I'Roast  meat  (3  times  a  wo«ik) 


2nd.' 

/let 
2ndi 


d.  Evening 
meal 


or  internal  organs  (once  a  week)  '■ 
I  or  boiled  meat  drcnsed  (3  times 
I     a  week)  ' 

Vegetables  in  season   (once  a 
week) 

or  dry   vegetables  (5  times  a 
week) 

or  eggs  cooked  (once  a  week)  . 

Meat  soup 

Boiled  meat   (6  times  a  week) 

or  fish  (once  a  week)     . 
/Fresh  vegetables  (3  times  a  week' 
».  I  or  potatoes  (twice  a  week)  . 

i  or  rice  with  milk  or  with  meat  ! 
\     soup  (twice  a  week) 

D.  Invalids  of  the  4th  Degree  (or  Invauds 
ON  Four  Portions).  ' 

B.  For  the    >  White  bread 

day       I  Wine 

I).  Petit  di  jeûner  in  the  morning.     Vegetable  soup 

1st     Vegetable  soup 

/Roast  meat  (3  times  a  week)  . 
n    1 1  or  internal  organs  (once  a  week) 
lor  boiled  beef  dressed  (3  times 
'      a  week) 

vegetables    in    season    (once   a 
week)  or  dry  vegetables  (5  times 


aeOgrmii. 
300  CO. 
300    „ 

fiOgrms. 
80    „ 
fiO    ., 

120    „ 

120     .. 


I 


270gmiiL 
240  ce. 
250    „ 
2S0    „ 

40gnni(. 

50     „ 

40     „ 

80     ,. 
80     .. 


Midday 
meal 


3rd 


1st 


I  a  week) 


vor  cooked  eggs  (once  a  week) 
Meat  soup 


Evening 
meal 


.,    1 1  Boiled  meat  (0  times  a  week)  , 
I  or  fish  (once  a  week)     . 
f Fresh    vegetables    (3    times    a 
I      week) 
3r<H  or  potatoes  (twice  a  week)  . 

or  rice  with  milk  or  meat  soup 
(twice  a  week) 


•legg» 

1  egg 

300  cc. 

260  cc. 

QOgmui. 

OOgnns. 

120    „ 

80     „ 

120  cc. 

88  cc. 

180    .. 

120     .. 

160    „ 

76     .. 

480gnnR. 

300  grms. 

480  CO. 

240  cc. 

300    „ 

260     .. 

250     .. 

flOgnns. 

«0  grms. 

120     „ 

80     „ 

«0    .. 

00     .. 

160  cc. 

100  cc. 

leOgmw. 

120  grms. 

2  egg» 

•i  •ISg'' 

300  cc. 

2;TO  cc. 

It20  grms. 

80  grmi». 

100     .. 

100     „ 

100  CO. 

100  <•«•. 

240     ., 

100     ,. 

200     „ 

100     .. 

Alimpnlali4)n  of  the  Healthy,  the  Infirm,  ami  OU  Peojtle. — Tlic 
healthy,  the  infirm,  incurahle  old  people  and  lunatir.s  nnjeive  in 
our  nsyhiniH  the  following  quantiti(>s  «>f  food': — 


I  It  will  lie  remeniliered  that  these  quantities  are  calculated  for  prrparté 
jood  and  for  adult  men  ;  that  for  women  there  is  a  difTenmce  of  a  f|Mart«r 
to  one-sixth  less. 
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Feedino  of  Aijulth  (Men)  Heai.thv  or  Inhane  in  tbk  Asylcvs  or 

Paris. 


HsaWijr.     I      lauiir 


For  the 

Jay 


I  Ut.  Bread  auup     . 

2nd.  White  hre«d 

l:ird.   Wine  .       . 


<  or  milk 


Ut 


c,  Dinner 


d.  Supper 


I  Dry  vegetal  Ijlctti 

!  or  fi-cah  vegutabliw 

I  or  potatoes 

'  I  or  rice 

I         I  Cheem 

■ind  •  or  prunes 

I  nr  prtMerv'e  of  pears  and  quinrxu 
(  Ut.  Meat  broth  for  soup 
I  'ind.   R()il<>d  nicHt 


Seiuonings  are  not  intlndiMl  in  theae  weiglits  in  any  case. 

AlimcnUition  of  I'riijnniit  iVomrn  and  Wvt  Nurset). — The 
ivffiiiK'ti  ill  (he  3]X'cial  I'liiisian  hospitulK  for  prcgnadt  wonu-n 
auti  W(!t  niii-se-s  iiniy  iw,  as  alway.s,  si»c'ially  imtclifitHl  by  order 
of  tho  doctor,  but  in  oixlinary  cases  it  is  tliua  constituted  ;  — 


Rkoixkn  roK  Prkonant  Women  and  Wbt  Ntricses. 

a.  War  the     |  White  bread 7'JO   prma. 

day        (  Wavf         -ifX)  ec. 

b.  Dejeuner    V'ogotublu  stock  for  ««mp IIOO     „ 

/Ut     Meat  Hi'tvk  for  ««up tiOO     „ 

pind     Hoilwl  iiiPttt Ul>   uriirt. 

.-.Dinucr  (Dry  v..K.,tahk. 3«0  ..-. 

r        jur  potatoes         ....  ....  tilHI     „ 

d.  Supixr       lloilixl  mout  with  vugutubli»  tir  eondiinouUi  .      .  120  grius. 


He/jimcn  of  Young  Children  in  Ckaritaik  Itmtituti.niv<. — To 
thfsp  rcHinitMi.s  relating  to  adults,  youths  from  12  to  15  years 
old  sufftM-inj?  from  iwute  di.sca«ex,  infirm  j>eopk'.  convalescents, 
lifiiMliy  |K^ople,  pregnant  women  and  wet  niii-ses,  wi-  will  add 
tJie  alimentary  regimen  of  young  ehildirn  in  our  almshouses. 

ReiaMEN  or  Youno  Cbilurem  fuom  2  to  0  Vc.vbs. 

a.  Forlh<-     I  B««<1 '<"•  «...p '*!"  K'""- 

liuii          \Vhitp  hn>ii<l         300     „ 

I  Wine — 

h.    Drfeunrr.    Vi-j^i-lvilile  Hlock  fur  *nip 3()((  cp. 

Dinner     '  '"''   '^'''"'  s*««'k  for  soup 300     „ 

— ■'                    '  2nd.   Boiled  meat 70  grin^ 


ET 


d.  Supper 


I  Dry  ve(tetableB 
'  I  ,   I  or  frosh  vegetuljlwt 
1 4tr  pntat<M.« 


ur  rico 
C'lietMO 


15n  cc 

I  Ml      „ 

-M»      .. 

•J«H)       „ 

40 


•Jnil  '  or  prune» I  •»  c«-,       , 

'  or  preserve  of  pears  or  quinceg  ....        .V)  gmut J 

From  six  to  twelve  ,>ear8  the  regimen  of  boys  and  girk 

iiir'iraswl  l)y  ini'-'-thirtl  c(im|)ar«'d  witli  tlie  j)refcding  regiint-n. 

SumDUiri/  rilaliii'j  to  Ikr  lirgi'mcii  of  llospitAÛ  Inmnlcjs.  —  It  being] 
unclorsfootl  tliat  the  quantities  itrdifatfcl  in  the  above  tableet  are  I 
those  of  foixin  nfirr  prrfinrttlkni  and  not  tliosc  of  fro.sh  foods,  tliol 
wi'ijihts  of  whtfli  are  hi^^her  in  I  he  jirojKirtion.s  indicatwl  above] 
{[».  ;{15)  it  is  evident  thut  the  alimentation  of  our  iiospitalsf 
furnishes  tlie  patient  with  an  invifjoratin;;  nourishment  in  ai 
suitivhie  and  ((iiite  siidicient  fia'tn.  Indeetl,  if  we  caleulat<'  in 
fresh  fiKHl  and  in  <  (iiTesjMHidiiif;  fimdamental  tuitritive  principles,  I 
the  average  ahtnentation  of  an  invalid  or  convalescent  haringJ 
four  ijortions,  who  is  in  eireumstances  comparable  to  thoeel 
of  the  adult  not  in  hospital,  wc  sliall  find  that  ho  receives  ppfJ 
day  :— 


KtMKlft. 


Wliito  bread 

Frtwli  mont    . 
(îrtHUi  vopt»tat)Iw* 
Dry  vi>({t>teliltM  . 
Butler  ur  nil 
Wine 

Tiitiil      .      . 


540  grins. 
420  „ 
170  .. 
120  „ 
30  ., 
480  oe. 


Albaniio. 


44-8  grms. 
88-2     ,. 
2-4     „ 
28-22  „ 


I H3-02  gmis. 


OanUlulug 
FaU. 


Cutw- 
hjrdnta. 


5-9  gmia. 

21 -4(1  „ 

1-9     „ 

05 1   ,. 

10-2     .. 

2-4     ., 

700     .. 

28        ., 

■ — 

7«  1     ,. 

ST-Segntui.   436-6 


We  Si'c  (if  tlie  rations  distrihuted  to  the  patients  are  reallvl 
those  entered  in  the  a<lrninistrative  Ixioks)  hi>w  rieh  the  aiinu-iitK-l 
lion  is  in  aihumhinids  its  well  as  in  ternary  foods,  the  weigiit  ufJ 
which  rises,  as  it  should,  to  nearly  tour  times  that  of  the  nilrci-| 
genouH  foods.  The  ahmentation  of  4  portions  in  our  lio«pitab 
is  capable  of  prfKliu-ing  '2.ntH)  Calories  i>er  day.  The  cpianti(it«l 
of  foixl  disposed  of  l)v  our  patients  and convaleiscent<i  of  4  poriiotial 
are  then  amply  sullieient,  the  maintenance  allowance  of  the 
healtliy  man  only  furnishing  him  on  an  average  with  2.400. 
Calories. 

To  the  jirecwling  data,  and  in  order  that  it  may  Ix;  possible 
find  here  the  practical  indications  ne<'es.saiy  f.o  calc-ulato  and 
nei'd  be  ii-priKluec  the  alimentary  regimen  of  our  invalid»,  wn 

I   Culculiiled  ill   (MrreHponding  Riignr. 
518 


ALIMENTATION  IN  HOSPITALS 


will  luld  the  follriwiiig  doU-nainations  also  hoirowed  from  the 
work  of  the  late   Directeur  de  l'Assistance  publi(|UP  in  Parid  : — 


Mkat  Bkoths  roB  Invalids. 


I.  Broth  lor 
InvRlldf  with 
MortincU  Diet 
(wittiuut  wilid 
luwU), 

It    Bm(h  fur 

Inv«ll<li>»tthl. 
i  «nd  3  jNjrth'iii). 

in.  .inotlier 
FoniiuU. 

1  Bwf    .      .        IHJ  kg». 
-Meat  1  Pork   .      .       3«      „ 

'.Liver  or  bune    4      „ 

Suit 

Green  vegetAbles      .... 
Dry  Humt  eugiir       .... 
Wutor 

100kgs.< 

30       „ 
•20 
0150  ,. 
•240  litres 

100  k(^. 

3-5     „ 

30        ,. 

0180,, 

300  litros 

100  kg». 

36     „ 
•27        ., 
0-2(Xt  „ 
350  litres 

Jieduct  bjf  timmering  from  a  twel/th  to  a  fourteenth. 
Vkgetabu:  Soups  of  the  Fabisian  Hospttaia. 


8onp  or  Dry 

Soup  01  Leek* 

iuUenne. 

Vrgne«lil.s. 
100  litres 

wid  PdUUmi. 

Water      .      .      . 

lOOlitros 

100  litres 

Biitt«r  and  (at    . 

2-75  k(!H. 

*2-"5  kj». 

3     kgs. 

Salt     .... 

t  •■->(»     „ 

1-20     „ 

1-20     „ 

Pepper     . 

()(Mir>  „ 

0(105  ., 

0005  ., 

Dry  vogotuble»  . 

llj  litii's 

00(1     ., 

4     kg«. 
rots,  turnips. 

(cnr- 
oU-.) 

Fresh      „ 

lum  kgB. 

Il-(ll»    „ 

400  kg». 

Leeka 

l»-."jl)0  „ 
(uniuns) 

«.«)    ., 

0-00     „ 

Potatoes.      .     . 

0^)0    „ 

1200     „ 

400     .. 

T«)  the.se  data  we  will  add,  CMtrihitu'd  in  the  following  tahle, 
the  composition  of  the  regimens  of  futir  portions  or  maximum 
regimens  of  a  few  French  (nt>t  Parisian)  hospitals,  while  limiting 
ourselves  to  giving  here  only  the  figures  relating  to  the  alimenta- 
tion of  adult  jmtients  of  the  masculine  sex. 

Rboimek  or  4  Portions  or  oirrERBNT  French  Hospitals. 


rmoce 
N*v»l. 


Bread. 
Wiuo  . 


TfiOgms. 
23U  cu. 


Meat  .      .     2<IOgiiM. 
Simp  .      .    037  cu. 
Krewh  vogo-      00 
t«blo«. 

rto.  .    2a»  ec. 


Dry 
Milk 


00 


Fmoce 
MiUtary. 


750gmii. 
260  CO. 

280  gtiM. 

100  oc. 

00 

2«0  ce. 
00 


LyoBi. 


LOIe. 


fiOOgma.  SlOgnu. 
400  00.  (hO 


2aO  gina. 
300  00. 
300  CO. 

300  CO. 

no 


laOgnis. 
260  CO. 
i260  cc. 

1 100  cc. 

'200  cc. 


Bowo. 


480  gins. 
600  CO. 
(cider) 
180  gms. 
300  oc. 
240  00. 

240  cc. 
0  0 


DIJOD.     Bordeaux.  MaiMillc*. 


500gtuH.  600  gnu. 

600  cc.  400  oc. 

260Rin<i.  238giiui. 

600  oc.  660  cc. 
260  oc.  0  00 


150  cc. 
.^00  cc. 


000 
200  CO. 


460  gms. 
380  CO. 

1 60gniH. 
400  CC. 
120  CO. 

'   750  oc. 
12.^  cc. 


'  In  the  cose  of  patinnt«  on  low  diet  tho  broth  is  made  of  moat  without 
internal  organs,  and  not  including  bunp. 


DIET  ANT)  DIETETI 

We  see  tlie  great  difference  which  exists  iM-twecn  the  reçimMU 
of  the  hospitals  in  the  various  parts  nf  the  countrj',  a;*  brcJitl, 
meat,  wine,  milk,  etc. 

It  is  alnitLst  useless  to  again  repeat  that,  in  every  case,  Ihoj 
doctor   may   modify  or   increase   by  special   pre-scriptions  hi» 
patient's  alimentation  by  meaiw  of  an  entry  in  his  visiting  book.' 

Ixit  u.'i  see  by  way  of  comparison  how  the  feeding  of  invalids 
is  miinajçed  in  foreign  hospitals. 

At  the  t'harity   Hospital  in   Berlin,   there  are  five  kinds  ofj 
rcjLçiinens.    We    bnrn)w    details    from    Ewald    {Die    nalurwissen- 
scluijtUcfien   ami  medicin.     iStiuil/tunvtallen,   Berlin,  1886,  p.  354). 


'  Tlio  Frencli  pliyBiciang,  unci  cwpocially  tlie  Soeiftf  mHicale  des  hôpiUiux 
He  ParU,  hiivu  fiiriniiliitod  huiiio  ol>jeclion«  to  tlio  regiiliiti<in  of  tlip  n-pinton 
of  «irk  jM^rson.-i  I'lilliid  aft-pr  HuBson  wliicli  we  have  just  «et  fiirtli.      Tlwy  i 
objcrt  timt  till!  st'inud  u>i<l  third  deRreew  <-ompht'at<<  tlifir  prescriptions  oii'l  | 
uro  iRH'er,  ho  tu  »uy,  iijwmI  in  pnw;*tife  :  that  iKiilwl  ini'Ats  aix^  imuit  Sfiiip  | 
pruiliiiiiiimit'  (t)<)  nimh  in  tlio  alimentation  of  invalidn  thus  iind<'rKt«H«)  ;  | 
tliiU  partial  or  I'litiro  milk  diot  ia  only  excvptionally  provide»!  and  reniain*  j 
in«ii(lifiDut  ;    that  thu  tuxttw  upjjlic«  to  egpi  which  are  only  dijfiwlmi  witli 
diHiiiilty  ;   and  that  on  tin»  contrary  wino  Hi)peurs  to  be  gruntttl  too  abiuMl* 
tvntly.     Their  chief  nhjection   is  that,   in   this  regulation,   the   degr««  of  I 
ftliiiioiitation  arc  foiuidod  rather  on  the  (pianlities  of  fixHls  tliiui  on  tlietrl 
nature  ;    that  it  is  adWsahle,  however,  in  regulating  the  hoKpital  rations  •if] 
the  putientw  to  lot  the  foods  play  n  large  part.     Con»e<|uentlv,  tlirough  I  hi 
agency  of  their  Secretary,  M.  A.   Chauffard,  the  doctors   of   the  I'luisioa  j 
hospitals  propose  to  pnjvide  and  inscribe  in  the  visiting  books  the  following  | 
seven  «peeial   alimentary  regimens  : 

A.   Mixed  or  normal  diet.     For  healthy  subjects,  hospital  8pr\'iintfr  or  '• 
cripple<l  inmates,  tabetic-s  at  the  beginning,  secondary  syphililic  pvnsuna. 
mad  people,  etc.      B.  Diet  of  convaùêeenia.      C.  Dirt  o/  nuperfeedittg.      D 
Diet  of  diabetics.    E.  Diet  of  dyspeptics.     F.  Milk-vegetarian  diel-     G.    H'AoteJ 
milk  flirt. 

Here  is  the  composition  of  each  of  these  seven  kinds  of  <li*t  : — 

.\.  jMl.XED  OK  NoKMAi,  DiKT. — Meal  before  the  dneUtr's  fi^t. — Soup  with] 
milk  or  vegetaliloH,  300  rr.  or  café  ail  lait,  ,300  ce.    Mortiitiy  nmtl.  —  KonKil 
meat,    HKl  grins,   or  minced  internal  organs,    l(K>  grins.      Dry   veget<ibli?j(, ] 
1,50   grms.,  vegetables  in  season,    130  gnus,  with  th<>    addition  of    I  rgit. 
Eveniiuj  meat. — Moat  or  vegetable  soup,  'iOti  cc.     Fish,  KM)  grnis.  or  roont  ' 
meat   (or   l>oiled    meut    clressed),    100  grms.     I'ot4ito«'fi.   "JiO  grins.      KmUi 
vegetables,   KM)  grins.,  or  rice  in  meat  soup  or  in    milk,  200  cc.  or  pa£t«. 
Hreiwl  at  iliscretion.     Wine  :    men,   300  ce.  i    women.  250  co.   (or  milk,  I 
litre)  ;    or  Isier  or  cider  I  litre. 

M.    Duct  oir  Convale-scents. — Meal  he/nre  the  doctor's  risiL — Milk  «irj 
cttfA  ail  lait,  or  milk  porriilge  or  brfith,  300  cc.      Morning  mral.  -  Ciitlel, 
one-sixth  of  nuut  chicken.      I'unV  of  |Hital<>os  or  dry   \ngi'tiibl<«,   i.'klrcl 
Eixning  meal. — Milk  soup  or    broth,    ,i00  ce.      Leoti    (ish,   HMi  gniin.   i>r 
eggs  or    bniins.      Cooked    friiita   or   a   compote,    rii«  milk.      Milk,   I    lit 
wine,  "iOO  ce.  Bread  at  discretion. 

C.  Diet  or  Dvspeitios. — Meal  before  the  doctor's  visit. — Soup  with  i 
."JOO  ce.      Mominij  meal. — Roast  meat,  poiindi-H  or  not,   100  gnus, 
of  grivii  vegi>tableK  or  feciili'iit.i.  1.10  grms. or  alimentary  prtst<>s.  120  gnii«.J 
or    ''    eggs.      Kveniwj    mrut. — Thi'    same   eoin|M>Nitiiifi    with    thi*    niiililitii 
of  ,'{00  cc.  of  milk  soup  or  \'eg«ti«l)le  soup.      Milk   II  litres, 

D.  Mii.k-Vk<iktarian    Dikt. — Two    lilnvs    of     milk,    4    eggn, 
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Hejômens  1  and  H  wliich  follow,  apply  Ui  fever  patiente  ; 
regimen»  III,  IV  and  V  are  for  non-fever  patients  and  cun- 
vaio8cent«  : — 

Reqimem  or  FevEK  Patiknt»  (Ch.viiitv  Hospital  ok  Berlin) 


Morning.     Cufé  au  luit 
MiilHiiy.      Brotli     .       .       .       . 
Afttmoon.     C'tJé  mi  luit 
Eveniiiij.     Flour  ur  milk  soup  . 
Besidr»  /or  > 


the  day     ) 


W'liito   bread 


500  cc. 

•JflO  „ 
500  „ 
250     „ 

HU  griiiB. 


a 


800  CC-. 
500    „ 
500    „ 
5O0-„ 

260  gnna. 


Bmiinfir  or  Nox-nevsm  F*Tunm  (Cmasity  Bosnriu.  or  Bsbux) 


m. 


Morning.      Café  au  luit     ....  I  SOC  cc. 

(Brotli 500     „ 

Midday        Cooked  vogotabica       .      .      500  cc. 

'Meat  107gnii8. 

Afternoon.     Café  au  lait      ....      500  cc. 

Errning.       Soup 500     „ 

lleKidm  lor  ] ,,,...  .         .  „_,, 

the  dau    I  "''  '^'''"^^  bread     .  i  2S0  gnna. 

'  Ooarae  bread. 


IT. 


500  cc. 

0-00  cc. 
UHW  cc. 

1 117  p^riiis. 

500  cc. 
1000 


500  cc. 

000  cc. 
600  cc. 
1 U7  grii>8. 
600  cc. 
500     „        „ 

375  gmiB.  >    600  gnus.* 


P 


wiups. — Tlie  two  ogg»  may  lie  replaced  by  100  cc.  of  cooked  frreen  \egct- 
ablcw,  or  l.'iO  n\  of  purées  of  foculent«,  or  120  ^ins.  of  alinicnlary  jmstea. 

E.  VVhoi.k  Milk  Diet. — Men,  3|  litres  of  milk. — Women,  3  litn-s. 

F.  Diet  or  Siii'ERrEEDiNO. — It  would  comprise  one  of  tlic  iilx>ve  fiaida- 
mimtiti  repimctiM  with  u  Kiippleini-id  loii.siHtin^  of  'i  pfin»,  or  tsardines  in 
oil,  or  100  t"  l.">0  );rii>».  of  raw  pulpMl  rmvit,  or  clii'cw  niiil  liullcr. 

(!.  \>iYrT  OK  Dl A iiKTics.  —  Kind  i>t  fiiiMl  u)>propriiitc  (<•  lliia  coiidilion,  but 
till'  (|iiaiitily  varying  I'swiilially  in  cadi   riiM\ 

\Vliatc\cr  Im  the  dittl  adopted,  the  doctor  will  l«>^'p  the  power  of  resort- 
in^',  by  iiicHiin  of  the  spe<'ial  voiichcrM  Higiicd  by  liini,  to  HUih  a  inodilicatiuii 
or  ti|M<<'iiil  «ui>pleinent  aa  ap^xuir»  t«  him  useful. 

For  rhilili'cn,  on  the  Report  of  Dr.  Sevoetre,  the  CutiuiiiaHion  hoa  ru- 
qncisti'd   p<>r  day:  — 

A.  Kou  Inkants  at  the  Breast. — Steriliaxl  natural  milk.  1  litre. 

B.  Weaned  Inkant». —  li  htrea  of  milk  ;  50  frraw.  of  flour  for  pap  ;  25 
grma.   of  Hiigiu'  :    1   egg. 

C  Small  Children.  —  ]  litre  of  milk. — In  Ihr  mominfi — Milk  t<oup, 
vegetable  soup,  or  chocolatlj  twice  a  wt'ok.  2  eggs,  or  tLsli,  chi<ken,  roaat 
meat,  80  grn>».  Piir^  of  \'egetable«  80  );rm8.,  or  potutrnw,  or  gn-en  veget- 
ableM,  lOOgniis. — Compote  of  fruit,  50  grin».  Dinner. — Meat  or  vegetable 
Roup,  250  cc.  Vegetableo,  paste  or  creatns,  AO  to  80  gnns.  St«wed  fruits 
or  prewrvcB,  iVI  gnu». 

f).  Ciiii.DHEN  AltiiVE  S  Vkaiu»  Oi.I>.  -Milk  \  litre  (■rwiiiciiiid  water,  7r>0 
ce.  Itpciul  at  dixcretioii.  hi  the  mur«i»i};.— Milk  Koiip  or  M'i.n-t<ible  Koiip. 
Café  all  lait  or  chocolate  (twii"c  a  w eek  ),  2.*i0  cc.  Urjrunrr.  —  IkI.  Roiuit 
meut,  80  grma,  or  stew  or  fiah,  100  gnim.    2iid.  Dry  vegetables  (or  rice  or 
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At  the  Moiibilf  H(xspitul,    Berlin,    tliere  are  four  deforces 
alimentation. 

The  fii>t  and  jnost  substantial  is  that  of  the  inferior  slafT  and 
convalescents.  Tliey  have  at  midday  a  plate  of  meat  with 
vegetables,  in  the  evening  eggs,  herrings,  sausages  ;  in  all  40  to 
45  grms.  of  albuminoids  eorresfwnding  to  200  or  220  grms.  of 
fresh  meat.     They  also  receive  : — 

Rye  bivud     ....     2Ô0  griris.   I  Butt*r ."»(»  Kriiiii. 

Wheat  bread       .      .      .      lôO      „        I  Boer  330  ec. 

In  aliiuentatimi  of  the  2nd  degree,  soups  predominate  :  in 
the  evening  only  2(X>  grnis.  of  bread  are  given,  generally  whcaten 
bread  ;  meat  and  indigestible  vegeUvbles  are  set  aside.  The 
3rd  degree  is  com|Kxsed  chiedy  of  meat  brotlis  with  rice,  vcrrai- 
celli,  egg,  et(^  Fur  the  4tli  degree,  the  least  substantial,  the 
patient  i.s  kejit  alniast  entirely  on  milk  and  milk  soupH.  the 
doctor  adding  in  eadi  ca.se  what  lie  coasidei-s  necessary. 

The  calculated  iiuantities  of  albumin  and  ternary  matters 
corresponding  to  these  four  degrees  are  the  following  :  - 


Ist  dojITLM)      . 

■Jiid  dpproo  ' 
'Srd  degree  ' 
4th  degree  . 


Albumin. 


83 
70 


F«l«. 


85 
80 


Oubo- 


AleolML 


340 

3IKI 


10 


•j.fson 

isoti 
HOO 


At  the  Hospital  of  Halle  (Prussian  Saxony)  the  alimentation  of 
sick  persons  luhuits  likewise  of  four  degrees.  The  richest  provide* 
them  witli  H»3  grms.  of  albuminoids,  96  of  fat«  and  314  of  carbo- 
hydrates per  day.     It  corresponds  to  2,(M>0  Calories. 

The  average  (Mim])usition  of  the  four  kinds  of  allowances  at 
the  Havaiiati  niilitary  lnis])itnls,  inchules  (all  calculations  madtt) 
the  following  ijuanlitics  uf  aiimcidary  principles'  :  — 


lit  KaUoD. 

1  lU  (zrma. 
42    ,. 
370    „ 

SiHliUUan. 

SnlBAUoB. 

MbBaMM. 

jMluiiiiiii 

Kttt 

Carlm-liydrutcs     . 

90  grms. 
40    ,. 
340    .. 

70grnA 
45    „ 
230    ., 

90  grms. 
10     .. 

poate),  100  grmii.,  or  potatoeo  or  seasonable  vegetAbles,  120  gmis.  Cheese] 
(OriiyfinO  ;  stewed  fruit.  Dinner. — Moat  or  vegetiililo  wuip,  250  «•..  ij 
KgK^  ■>r  HO  iiTina.  of  (ÎMh,  or  (iO  gniui.  of  meat.     Vegotalili's  an  in  the  nruimtiig. 

E.  Milk  Diet.     Milk  2  litre». 

F.  DiKT  fOH  CcNVAi.EscKKT  Chii.drkm. — Rcgiinen  B.  or  regiincn  C  wtltll 
the  addition  of  fU)  f^inn.  of  in<Mit  or  fowl. 

Ci.  Dirt  of  Si>fi>:nKKKiiiN(i.^Iloi;iini<n  C.  or  D.  with  tho  widition  of  liMll 
to  IÔO  krriiiR.  of  riiw  lunit. — (Extriict  from  the  Ànnnlr»  irhrtqiinr  puUi^ 
ft  He  mMecine  Iraale.Hi'pU  l\>'f>.) 

■   ^•ot  ini'hidiiig  tliu  optional  uildiliooH  uf  the  doctur. 
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The  highest  ration  is  well  iionceivod,  a  little  weak  perhaps  for 
crtnvalrspeiits.  It  only  fui'nislu-s  yoiint:  and  viijorouH  men  with 
2,ll4X>  CalcH-ies,  whilst  the  adult  wlui  has  no  need  to  rt'pair  the 
losses  of  his  tissues  uses,  whi'U  at  rest,  from  2,2(X)  to  2,400 
t'alories. 

It  is  easy  to  see  that  Fwnch  patients,  and  [nuticularly  jtiitients 
in  the  Paris  hospitals,  are  better  fed  than  (îernian  patien(«  to-day, 
espceially  when,  owing  to  the  efforts  of  the  doctoi-s  and  the 
Administration,  a  little  more  variety  and  chuice  of  foods  is 
introduced  into  the  luw|)ital  regimen. 

Alimentation  in  the  Prisons. 

It  is  obvious  that  the  prisoner  does  not  deserve  hi.xurv,  lititonly 
maintenanue  ;  still  the  convict  should  Ih>  placed  in  normal 
hyjfienic  conditions  and  sufliciently  fed.  From  the  ])oint  of 
view  of  justice  and  humanity,  no  one  would  be  able  to  claim  the 
riftht  of  adding  to  the  just  imnishiiient  administered  by  the  law, 
a  fresh  punishment  arising  from  an  alimentation  iniulcijuat*  to 
maintain  his  strength,  which  under  the  too  often  deplorable 
conditions  in  which  the  prisoner  is  obliged  to  live,  soon  cause 
his  health  to  aller  and  very  quickly  make  him  an  invalid 
expensive  to  the  Administration  by  i-eason  of  the  care  wliieli 
would  bo  more  than  ever  necessary  tt»  hiiu. 

Since  we  owe  the  prisoner  a  sufficient  nourishment  for 
maintenance,  it  will  autïice  to  turn  back  to  the  factvs  given, 
p.  82,  and  seq.,  m  order  to  note  that  an  adult  placed  in 
the  conditions  of  a  man  at  relative  rest  (as  Is  the  case  of  the 
prisoner  if  ho  doe,s  not  work)  requires  at  least  80  grms.  of  albu- 
minoids. 4t>  grms.  of  fat  Ixxlies  and  4fHJ  grms.  of  starchy 
matters.  This  ration  furnishes  him  with  2,150  theoretical 
Calories,  in  rejility  scarcely  l.!)50  t'alnries.  If  he  works,  and 
es])ecially  if  he  is  bound  tiown  to  fatiguing  work,  the  prisoner 
should  be  fed  like  an  orflinarv  workman  with  a  minimum  of 
135  grms.  of  alliuniiaoiils  and  5<H(  to  7(K>grms.  of  ternary  matters. 
To  force  work  from  a  man.  even  a  |>risoiicr,  without  feeding 
him  sufficiently,  is  a  grave  fault  from  the  moral  and  social,  and 
a  grievou.s  error  from  the  economic  and  physiological  stand|H>int. 
The  prisoner  should  pay  the  penalty  by  loss  of  liljerty,  not  by 
that  of  his  health  or  life,  which  liap|K»ns  only  too  often  under 
the  irrational  system  in  force,  as  statistics  prove. 

As  a  matter  of  fact,  food  of  the  best  quality  is  never  given  to 
prisoners,  and  their  foods  are  estimated  in  the  raw  state  ;  now 
in  these  meats,  vegetables,  breatl  of  the  second  and  even  third 
cla.ss.  the  waste  [)rodui-1s  are  considerable  ;  the  v(>getable  f<MKl 
which  jireilominates  in  [trison  diet  snppiiii-4  ibc  stuiiiii'li  less, 
as  we  have  seen,  and  prtnluces  less  fore»-  than  animal  foiKls. 
Be.>»ides  the  diet  varies  very  little  ;  so  that  for  all  tliese  reasons, 
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the  (luantitics  of  priiuiplcs  mentioned  above  should  be  considered 
far  bchiw  tlie  real  needs. 

The  (idtiiinistralive   regimen  cif  the  prison»  iii    France,   cal- 
culated ftjr  the  average  day,  is  the  following  : — 


QunllUm  In  the 
f  rab  8Ute. 

CooUUtlng: 

i 

Alltuiiiiu. 

rnu. 

8-2  gmus. 
0-2    .. 

Ctfto-hyilfsta. 

Brood       .      .      . 
Fresh  vegetables 
Potatoes  .      .      . 

820  grma. 
70     „ 
110     „ 

68-0  grms. 
1-8    .. 
1-8    .. 

311  griiUL 
4     .. 
20     .. 

Meat        .      .      . 

38     .. 

7-«     .. 

•2-0     .. 

Rice    .... 

19     .. 

0-5     „ 

— 

7  3 .. 

Dry  vogutablos  . 
Oniofis 

60     .. 
10     ., 

Ml     .. 

I'2     .. 

31     .. 
1     .. 

Fats   .... 

12     .. 

0       .. 

11 

0     .. 

9»-8  grms. 

S2-6  gnus. 

374-3  grms. 

This  regimen,  too  poor  in  meat,  would  contain  the  ne>oeHiary) 

quantity  of  alhufiiinoids  if  it  were  furnished  by  foods  of  good 
quality,  if  it  were  more  animalized,  if  it  did  not  olfend  by  the 
nature  of  its  iiitrngenou.s  jiririciples  which  are  nearly  all  taken 
from  l>reiRl,  finally  if  it  were  not  too  deficient  in  fat  bodies.  It 
only  corre.sponfls  tJiioriiically  to  2,074  Calories,  of  which  hardly 
l,75t)  Calorie.^  tan  be  realized,  an  amount  of  cnergs'  which  ia 
not  -sufficient  for  the  man  who  does  not  work,  and  à  forliori  if 
he  has  to  work.  Indeed,  the  theoretic  calculation  of  Ihetm 
Calories  .should  be  reduced  by  at  least  one-fifth  if  account  ie  taken 
of  the  coefhcient.s  of  digestibility  of  the  herbaceous  food»  (of 
which  |ins(iricrs'  diet  i.s  chiefly  cotn[K>.se<l)  in  comparison  with 
(he  fddds  of  aiiiriial  oripin  as  well  us  uf  the  waste  which  i»  cun- 
.sjilcrablc  for  u  diet  wliich  is  chieHy  vegetable  and  of  second 
quality. 

In  KtiKland,  military  prisoners  condennuHl  to  mon*  than  two 
months,  receive  per  day  283  grms.  of  oatmeal,  34<J  grms.  of  rice, 
220  grms.  of  bread,  678  grms.  of  milk.  If  they  are  doing  fatiguing 
work,  they  have  three  times  a  week  266  grms.  of  oatmeal,  9(K> 
grms.  of  potatoes.  226  grms.  of  meat,  450  grms.  of  milk  and 
220  ec.  of  beer.  Those  regimens  are  all  far  better  understood 
than  our». 

In  Fru.ssia,  in  prisons  under  the  jurisdiction  of  the  Minii^tt-r 
of  Justi(!e.  prisf)ner«  are  given  on  an  average  per  day  :  650  çmis. 
of  bread.  4.'j  gnus,  of  nu'at,  25  ffrnis.  of  fat.  This  v*  an  altngpthw 
in.xul1iri<-nt  regimen. 

In  the  Ik'lgian  prinons,  the  pri.soners  dispose  on  an  avcragv 
per  day  of  625  grms.  of  bread,  12  grms.    of   fat  and  57  gmu. 
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of  meat.  They  receive  besides,  in  the  morning,  Paf6  au  lait  witli 
ehicory  ;  at  midday  and  in  the  evening  a  pap  of  potatfios,  vege- 
tables and  meat,  four  times  a  week.  This  laat  is  included  here 
per  average  dny. 

Usually  thasf  unfortunate  jK'ople,  weak,  dyspeptic  and  anit>- 
mic,  whose  nourbiheucnt  Is  unvarying  in  its  monotony,  end  by 
loiitliing  tlifir  FchhI  nnd  by  enduring  hunger  rather  l.luin  partake 
of  dinhes  wliii'h  are  lepiiLnive  lo  them.  It  would  be  logical,  it 
would  be  liutnane  and  in  conformity  with  interest  properly  under- 
Mt4MKl,  tjj  make  a  little  variety  in  their  alimentation  were  it  tmly 
that  it  might  be  better  utili/.etl  by  them.  W^getablen,  eliit«o, 
wine,  Ix'er,  cheap  condiments  (wait,  jK'jtper  and  mustard)  nhould 
take  a  place  in  tlieir  menu.  Tlii.s  would  result  in  les.'»  hospital 
e.\(K'n.ses,  and  so  many  complaints  the  le.s.'<  against  a  regitnen 
which  seems  ci)ntrive<l  to  ruin  the  health  of  even  the  strongest. 

Well  baked  brciul  of  g<H»d  ((uality,  dry  vegetables  sesusoned 
with  salt,  |)epper  and  fat  ;  a  little  supplementary  meat,  common 
but  very  nourishing  herbaceous  vegetables  such  as  cabbage, 
potatoes,  carrots,  turnips  ;  cheese,  (a  pâte  cuite),  salt  fish  (cod, 
herrings),  milk,  etc.,  added  to  the  food  of  prisoners  and  in  the 
small  i>roportion.s  that  we  have  mentione<i,  would  allow  of  intro- 
tlucing  into  their  regimen  a  little  of  the  variety  wbicli  preserves 
the  aj>pptite,  of  giving  them  more  strt-ngth  to  work  with,  more 
resistance  in  the  shape  of  health,  whilst  Rxlucing  their  inner 
feelings  of  revolt  and  their  ill-will  as  well  as  the  expenses  of  super- 
vision and  those  of  the  hospital. 

It  is  sad  to  nta,tù  that  these  desiderata  have  a!rea*ly  been 
frequently  named  by  prison  doctors,  by  the  estimable  persons 
who  interest  themselves  in  the  moral  and  material  lot  of  these 
unhappy  creature-s,  by  the  Press  and  the  Adm in i.st ration  it.self. 

From  the  point  of  view  of  hygiene,  of  the  good  keeping  of  the 
prisons,  remarkable  progress  has  been  made.  A  deaf  ear  has  been 
turned  to  all  demands  which  concern  alimentation.  Supple- 
mentary expen.se  is  feare<i.  It  is  al.so  thought,  jK'rhaps,  better  to 
con<|uer  the  often  difficult  character  of  the  prisoner  by  a  lowering 
nourishment.  However,  one  cannot  allow  the.se  unhappy  con- 
victs to  die  Ik'o.'hisp  they  have  not  the  chance  of  i-omplaining  ! 
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XLIX 


ALIMENTATION  BY  ARTIFIOIAL  MKTIIOBS  — BY  TIIK  STOMACH  T0BE — . 
NUTIUTIVKINJECnONS-AUMENTARVHYPOOERMIC  INJECTIONS. 


-self  ill  iIk»  ordiiiui'v  w»vy,  whet 


i-aiiiu>t  or  will  iu>t  f(H*d  h 
k'uy,  whether  from  ulceration,  stric- 
ture of  the  (I  sopliiigïis  or  of  the  vocal  cord»,  08  in  laryngeal  tubei 
ciilusis  foi'  example  ;  or  because  lui-morrhage  or  gastric  ulc«r 
llireivtcnecl  ;  or  iM^cause  the  {intieiit  suffers  from  vomiting  which 
cannot  he  checkiMl,  or  Ijccause  he  absolutely  refuses  to  be  fed,  «A 
some  madmen  do  ;  or  hecaus*^  he  no  longer  knows  how  to  eat  or 
can  nu  longer  swallivw  ;  or  linally  because  the  j)atient  has  under- 
gone one  of  the  intestinal  operations  which  demand  ubtiolut«> 
rest  of  the  alimentary  canal. 

According  to  the  case,  the  patient  must  then  Ijc  fed  by  tin» 
tP8o])hagcal  tube  or  by  a  stomachic  fistula,  or  by  the  rectum,  by 
the  metluMl  of  hypodermic  injectioivs,  or  by  direct  injection  of 
certaiti  nutritive  substances  itito  tiie  blood. 

Alimiiit  ifiiiii  I, If  tin  FfiiliiDj  Tuhr. — It«  use  is  indieat«l  amongst 
mad  people  who  refuse  all  luiorishment  :  among  invalids  stricken 
by  paralysis  of  the  muscles  whicli  control  deglutition  ;  finally 
in  certain  affections  of  the  tongue,  of  the  phai-jTix  or  of  the 
oesophagus  which  render  deglutition  very  painful  or  impossible. 

In  these  cjises,  asofttube  is  u.sed  and  intnxluced  by  the  mouth, 
f>r  by  the  nasal  pasaage.s.  when  it  is  imjKissible  to  do  otherwise. 
Fo(k1s  ar<'.  by  means  of  this  iastrunvent,  poured  dire<'tly  into  Ihw 
stomach  which  luxs  generally  twice  in  the  twenty-four  hours  previ- 
ously been  washed  out .  Yolk  of  egg  may  be  thus  introducetl,  milk, 
clear  paps,  broth,  meat  juice,  solutions  of  jM-ptons,  egg  and  milk. 
fatly  euudsions,  sweetened  syrups,  wine  and  beer  in  small 
«jiiantity. 

The  stomach  easily  supports  500  to  000  cc.  at  first.  tl»en  a  litrn 
of  these  nutritive  liijuitLs. 

When  tliere  is  ulceration  of  the  larynx  or  of  the  throat,  vwy 
rrntrked  spiusm  or  stricture  of  the  (esophagus,  it  is  i»>cess<iry  to 
intimluce  the  lube  with  gri'at  caution,  and  if  n(HHle<l  to  slightly 
cocaine  the  ])ainful  parts  beforehand.  •  (Jenerally.  with  thitw); 
patients,  l'est  in  In-d  is  necessary. 

[ns.'ilivation  of  the  matters  llius  intr(Hlii(!ed,  even  when  they 
are  rich  in  starch,  scorns  superfluous. 
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ALIMENTATION    BY    ARTIFICIAL   METHODS 

Alhitfntatwn  by  SUmuifhic  Fistula. — It  finda  its  use  among 
iiulividiiak  who,  in  cotistMjiR'nre  of  woiiiidfi  witli  cicatrization  of 
tilt'  u'soplmjiUH,  are  absolutely  incapable  of  receiving;  food  by 
the  mouth  even  by  means  of  the  a^8opha;;eal  prolie. 

The  use  of  the  stomachic  fistula  is  more  delicate  if  it  is  a 
question  of  cancer  tyf  the  (esophagus  and  of  the  eardiuc  portion 
of  the  stomach. 

The  feeding  Ls  elTccted  by  the  same  sulistancea  as  in  the 
precetling  ease. 

AUrnvntatinii  hi/  ihr  Iffctum. — In  cases  wliere  it  i.s  necessary  to 
spare  the  stomach,  whether  becaiis*»  this  organ  absohitcty  refuses 
all  lunirishment,  or  becau.se  it  is  im]K)ssible  to  cause  fo(«l  t^ 
reach  it.  or  l>ecause  there  is  gastric  lui'inorrhage,  ulcer,  etc.,  and 
it  is  necetwary  to  leave  this  nrgatr  entirely  at  rcî<t,  TimkL  imist 
l)e  given  by  the  rectum.  Hut  this  nuKie  of  feeding  cannot  l>e 
indefinitely  prolonged.  Nevertheless  I  have  l>een  able,  in  a  ease 
of  ulceration  of  the  stomiu-h  of  a  gouty  jwrson,  ttj  feed  him  for 
twenty-two  day»  by  the  rectinn.  The  patient  maintained  hia 
strength  and  his  stoutness  the  whole  time.  Invalids  tivated 
thus  bave  l)een  .said  to  remain  in  g(»fKl  condition  for  two 
mont  lis  or  more. 

Clinical  ob.servation  shows  then  tliat  patient-s  can  be  nourished 
by  this  indirect  means. 

The  analyses  of  Kwaltl  made  on  siulijects  in  nitrogenous  etjuili- 
brium.  have  sliown  that  it  is  ptissible,  by  means  of  nutritive  well 
combined  injection.s,  to  jjre.serve  this  cijuilibrium  for  some 
weeks,  and  that  it  i.s  ])o,ssil)le  to  feed  quite  sufficiently  in  this 
way  while  giving  the  stomach  complete  rejxise.  '  Before  Ewald, 
Voit  an<l  Bauer  =  bad  e.stablished  the  fact  that  peptons,  juices  of 
meat,  and  alkaline  alburtiitiates  are  absorlunl  by  the  walls  of  the 
rectum,  and  the  cooked  fecula  is  itself  transformed  intr»  sugar 
which  is  after-wards  reafworbetl.  l*roj)eptons,  ca.seia  of  milk, 
globuliiLs.  the  albumin  of  egg  when  it  is  slightly  salted  or  mi.\ed 
with  pepsin  (t'atillon),  disapjK>ar  fairly  quickly^;  but  albuntinous 
nuïtters  ]H'ptoni/,ed  by  pancreatine.  esjK-cially  when  they  are 
well  prepared  and  without  bitterness,  are  preferable.  Kohlen- 
berger  has  shown  tliat  even  undigested  soluble  albumins  are 
directly  absorl)e<l  by  the  walls  of  the  rectum.  Boas  bits  made  a 
similar  d<'3nonstralion  for  crirl<o-l»ydrate,s  when  they  have  bi-en 
cooked  and  diluterl  in  water. 

In  its  turn,  the  absorption  of  fatly  emulsions  in  man  and  arrimais 
has  U'cnestablishwl  by  t'zerny  and  Ijiitscbenlierger  and  by  I'jch- 
horst.  I  have  observed  that  wine  (Uordeaux,  port)  is  very  rapitlly 
absorlwd  by  the  rectal  walls. 

'  Ewttld,  ZtÙMh.  /.  klin.,  Med.,  Bd.  XII. 

3  ZriUcht.  /.   UiuliH/.,  H.I.  V. 

'  /Vniiiii  HiiliT.  Orubich.  Arek.  /.  klin.  Med  ,  M.  LXVII. 
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One  sliould,  ahout  an  hour  before  the  nutritive  injet-tion,  gi 
the  [jatient  an  ordinary  one,  for  purposes  of  cleanliness,  with 
RTins.  of  salt  per  litre,  so  as  to  empty  the  rectum. 

In  order  to  take  care  tiiat  the  nutritive  solution  enters,  it 
desiriiblf  t u  employ  a  long  soft  tube  which  is  able  to  \mss  very  hi, 
into  the  large  intestine.     Vimv  or  five  nutritive  injections  nia; 
he  given  in  tlie  ilayonce  l-vltn-  tliret»  hours.     Their  volume  may 
2tKt  lo  3tM)w.  atîcording  to  the  power  of  endurance  of  the  re<'tu 
vvliicli  ill  the  endsupiHHl,-*  them  very  well,  espet'ially  if  8<»nie  dro] 
of  laudanum  are  added  at  tlie  commencement  of  the  treatinenf 
With  tlif  iT>jecli(tiis  for  ]>ur{>oses  of  cleanliness,  which  in  them 
selves  hel()  to  cause  the  water  to  Itt^  absorlxHl  by  the  iiit't-sit 
walls,  it  «an  be  seen  that  .111  invalid  may  absorb  oven  up  to  2  lii 
nf  liquid  ibiily. 

We  may  employ  as  a  fundiimcn(;il  nutritive  liquid,  a  solu 
tion  of  a  tenth  lo  a  lifteeiith  of  ])Linereatic  or  |X'|i!<ic  ]>ep- 
tons.  We  may  also  make  an  emulsion  with  the  yolk  of  two 
eggs,  or  if  necessary  two  whole  eggs,^  to  which  is  added  littli- 
by  little,  blending  it  by  whipping,  a  solution  of  glucose  and  c«ne 
sugar  in  8  parts  of  water/'  a  spoonful  of  flour,  a  spoonful  of  wine 
and  2  grms.  of  salt,  the  whole  at  30°.  If  requiretl  a  little  tepid 
milk  may  replace  the  gliico.se  antl  the  flour.  I  think  that  o; 
emulsions  (fa<-ilitated  by  the  addition  of  yolk  rif  egg)  are  not 
well  ai)sorlH;<i  as  the  starch  of  (lour  which  plays  tlie  same  n">! 

Muraghano   has  given    the    following   formula   for   nut 
injections  : — 

Miu«'lt>s  of  bp«>f  i)iilp»il  by  scraping  with  n  knifo 
Freiîh  ox  piiiktlmls  riiiiictxi      .  .  ,  .  . 

.Aftor  having;  mixed,  add: 
Ox  (i'lll        .........        i.%  (irnw. 

A  litri' of  wator  rontaiïiirip  ;    hicnrhonate  of  ïhkIii  .'i      ,. 

It  .should  lie  left  for  two  hours  at  the  temperature  of  the  room 
and  injected  in  four  or  five  times. 

Milk  mi.viMl  with  1  riU  grins,  of  bicarbonate  of  sixla  per  litre  i* 
very  well  borne  l)y  the  intestine,  iiiit  in  this  cas»»,  above  all,  iti 
nece.ssiiiy  that  tlie  cleansing  injection  which  pr(H;edes.  should 
very  scrii|)uloiiMly  ivdniiiiLsteriHl  and  even  ma<ie  antiseptic  ((> 
grin,  of  lienzonaplitol)  otlier«àse  the  colib.icillus  would  eongid* 
the    ca-scin    which    woulil    no    longer    Im-    absorbe<l    save    w't 
(imiculty. 

<    \Vlii|i|H<i|  iiiwl  iM'ploiilxixl  i'\iK!>  (ill  pn'fu'ti'v  <if  I '.'■  iiiiltlffrtiM    tit   IH 
or  Ix'ttiT  /jitnrrnitinizril,  iiri-  iilx^irlxHl  niorr  kakiIv  Ihnii  t"mr»  iiiin|>ly  mill 
aioiiotl  (Cittilloii,  Hnlmr).      Ifllx'  uhilcof  tlii'<>i;)(  iHiiiil  loti'nUmI,  oniy 
ynlkn  of  tliro<>  or  four,  whirli  iir<>  <'uri-fiilly  ciniilNioiusl.  iiiiiy  Ix»  iiaprl. 

'   Wry  ooiM-xiilritlrMl  ^liiinHf  irritnUw  llto  dmIiiiii  iiiid  iifttTwanlH  tixili 
iiliin'-ntnlion  iiiori>  dinifult.      Il    /■<  Im-IIjt  |o  n>p|iuv  n  lillti'  Kti^'iir  bj- 
(lour  of  «Ill-Ill  or  rii'i>  or  bv  a  lillli-  ili-xlriii. 


ARTIFICIAL   ALIMENTATION 

The  patient  wlio  is  fed  by  means  of  injections  ouglit  to  rcmftin 
quietly  in  l)e(l  and  well  rt>vered  uj),  t-o  avoid  as  niucti  as  possihln 
rectal  intokTiuife  and  the  alinietitury  needs  wliicii  are  increased  l>y 
the  loswes  uf  heat  and  the  reflexe«  due  to  cold.  The  liquid  sub- 
stances injected  ought  to  have  a  temperature  of  37"  to  38^. 

Among  stout  women  suffering  from  stomachic  intolerance, 
two  injections  a  day.  each  of  6<M)  grms.  of  water  and  4  grms.  of 
salt,  or  400  grms.  of  water  and  2<K)  grms.  of  soup  given  at  38° 
after  a  cleansing  injection,  allow  of  the  preservation  of  strength 
for  a  long  time  and  often  of  the  calming  of  the  stomaeh,  which 
may  then  support  di.slies  of  easy  digestion,  such  as  raw  moat  or 
grated  liam  Hwall()wed  without  chewing. 

Nutritive  injet^tiotw  well  comjioswl  and  well  administered  allow 
of  invalida  being  fed  fur  a  long  time  by  the  rectum  ;  but  they 
must  n<jt  be  depended  on  too  muc!i  if  it  is  a  ca.se  of  cbildivn, 
nervous  jwople,  or  those  willi  whom  a  tumour  or  a  stricture  of  the 
o\sophagu.s  prevents  all  natural  alimentation. 

AlitiuHtaliitn  by  subeiitaneoujt  Infections. — It  seemed  natural 
to  try  to  feed  invalids  by  hypodermic  injections  ;  but  that 
method  is  far  from  having  maiiitnincd  what  it  ai)pcared  to 
proniLse.  It  wius  kmnvii  to  be  im|H>s.sib!e  lo  get  allniminoid 
matters ab.-«irbe<l  with  any  utility  in  this  way.  Either  the  matters 
thus  iutnMluced  ])rovoke  local  troubles.  induralii>n,s,  ab.sees.ses,  or 
Ibey  are  only  very  parlially  ab.sorlx-d  ;  or.  after  having  pene- 
trated into  the  blood,  they  p!vs.s  just  a«tbey  are.  into  the  urine. 
Albumin,  different  peptons.  alkaline  albuminates,  proi>epton8, 
etc. — nothing  has  sueeeedeil.  Tlm.s  we  only  succeed  in  con- 
siderably irritating  the  kidneys  ami  provoking  albuminuiia. 

We  luive  already  seeti  that  Ixifort^  feeding  the  tLs.sues,  the 
albuminnids  must  pa.Hs,  by  traversing  the  alimentary  canal  and 
the  lytiifihatie  ganglion.s  of  the  intestine,  througb  a  series  of 
f ratLsformiitions  aivd  di"compositions  which  allow  of  their  final 
a.s.similation.  It  is  tbe.se  divi.sions  wliich,  in  the  ca.se  of  hypo- 
dermic injections,  are  larking  in  the  albuminous  matter  injected 
under  the  .skin,  and  tliLs  indisjwnsable  condition  is  sufficient  to 
hinder  the  utilisation  of  the  greater  numlx-r  of  alimentary 
principles. 

tJlucrwe  in  solution  to  fiO  or  80  grms.  |>er  litre,  with  the  addition 
of  5  to  G  grms.  of  salt,  is  well  al)s<iibed  f)y  the  subcutaneous 
method.     But    we    cannot    thus    inject    sufficient    ipiantities. 

Subcutaneous  injections  of  fats  or  of  olive  oil  repeated  two 
or  three  times  a  day,  at  the  rate  of  2()  Ut  'M)  grms.  each  time,  are 
Well  utilized  by  the  system  (Leuhe).  The  injections  should  Iw 
given  slowly.  Fatty  bodies  may  even  be  used  as  vehicles  or 
medicinal  products,  of  creosote  for  example  (liurlureau.v),  but 
we  cannot  feed   very  effectively   thus.     The  fatty   bodies  to  be 

tjented  should  have  Ix^en  previously  sterilized. 
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AlimetUation  by  itUra-vettal  Injections. — In  very  serious  cases 
one  is  sometimes  tempted  to  sustain  the  invalid  by  intra-venal 
injections  either  with  defibrinated  blood,  or  with  natural  serum, 
or  with  artificial  serum.  Blood  may  be  injected  from  vein  to  vein, 
but  it  should  be  taken  from  an  animal  of  the  same  kind,  which 
renders  this  method  amongst  men  almost  inapplicable.  Natural 
serum  should  be  sterilized  ;  it  is  not  without  its  inconveniencee,  nor 
even  without  danger.  Artificial  serum  is  better.  It  is  prepared 
by  dissolving  7  grms.  of  salt,  1  grm.  of  phosphate  of  soda  and  0'5 
grm.  of  phosphate  of  potash  per  litre  of  water,  raising  to  boiling 
point.  We  may  also  content  ourselves  with  dissolving  8  grms. 
of  salt  in  a  Utre  of  water  which  is  afterwards  sterilized  by  boiling, 
and  left  to  cool  sheltered  from  the  dust  of  the  air. 

The  injection  by  the  subcutaneous  method  of  this  artificial 
serum  to  the  amount  of  500  to  1,000  cc.  and  more  in  the  twenty- 
four  hours,  constitutes  one  of  the  most  powerful  means  which  the 
medical  man  has  within  reach  for  rapidly  repairing  the  strength 
of  invalids  and  bringing  back  normal  functional  activity. 
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7^HK  individiiftl,  whetli(<r  ingoixl  liealthor  ailing,  who  undor- 
^orsHiii'li  ivr  siiclui  mrMleof  iiliincntiition  or  f  fontnuMit,  i.-iin- 
flucni'tMl  liy  it  f(ir  j;<mkI  (»rcvil,  iirut  it  is  of  mucli  iin|i«ii{iiiii'i'  t<t  Iw* 
a.h\v  to  follow,  so  1o  .say,  flay  by  day  tlio  effects  of  the  ri'giint'ii  or 
nifdii-al  tivatinent  whicli  luw  been  instituted. 

Mrtluxl  of  Clinical  Ohnirmttion. — To  this  end  tl\e  médical  man 
can  have  recourse  to  a  jnuvly  clinical  examination  of  the  invalid. 
a  inethiHl  which  consists  in  taking  account  of  tlie  I'haracteristic 
sigiLs  ((f  the  state  of  rlitrereat  finidions,  the  ajipetite.  digestion, 
excretions,  pulse,  rhytliru  of  the  licart,  vascular-  tension,  f<'ni|(era- 
ture,  respiration,  variatictns  of  sensation,  nui.scular  power,  the 
gi'rieral  aspect   of  tlu'  patient,  etc. 

.Allliougli  full  of  int^'rcst  and  providing  the  nutst  valuable 
indications,  this  nietluKl  of  observation,  the  old  clinical  mt>dical 
method,  gives  above  all  general  iuipre.ssions,  soiuetimes  also 
precise  indications,  but  indicalion-s  whii'h  do  not  alwavs  give  an 
e.xact.  detailed  au<l  daily  a])preciation  of  the  progress  of  the  in- 
valid or  of  his  return  to  health,  still  less  of  the  losses  i>r  gains  made 
by  each  of  the  principal  organs  or  tissue's.  The  clinical  method 
i.H  only  able  to  indicate  in  a  general  way  t!ie  sense  in  which  such 
or  such  ]mrt  «if  any  regimen  should  be  modilied. 

Xcverthelcss,  everything  which  can  l)e  measured  exactly  can 
be  translated  into  curves,  the  conijjonent  jwrts  of  which  one  can 
deduce  and  tliesignitieanee  of  wlui-li  is  one  of  the  most  important  in 
medicine.  It  is  thus  that  the  state  of  the  forces  gauged  by  the 
dynanumieter,  the  numlxT  of  the  beats  of  the  heart  and  pul.se, 
the  rhvthm  of  the  respiratory  movements,  tiie  degree  of  arterial 
terwiou,  that  of  the  temj)erature,  the  counting  of  the  red  or  white 
coquiscles  of  the  blood,  the  volume  or  colour  rif  the  urine,  all  these 
data  are  valuable  for  estimating  the  effect  of  a  regimen,  or  even 
I  of  a  medical  agent,  becau.se  together,  sometimes  even  separately, 
they  bring  clear  and  definite  indications.  The  continued  lower- 
ing of  the  temperature  in  the  case  of  a  feverish,  tji)hoid  or  tul)er- 
culous  jiatient,  et<'..if  it  is  ])roduce(l  ai)art  from  any  other  int<>r- 
vctition  than  the  change  (jf  regiuieii,  shows  the  goo<l  elTccts  of  it  ; 
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the  elevation  or  arrest  in  the  increase  of  the  number  of  the 
frupuHcles  t)f  tlif  l)lo(xl  in  annrnia  or  convalescence m-cordinf» 
lie  liuH  recoiiiise  to  sucli()r  such  remedy  or  alitnent^ition,  nmy 
sufficient  to  guide  the  medical  man  in  the  choice  of  his  therapeu' 
or  nutritive  agents. 

There  is  another  sign  which  also  gives  precise  indications 
the  value  of  the  alitueiitary  regimen  adopted — tlie  variation 
the  weiglit  of  the  suhject.     The  weigiiing  itf  invalids  is  adopte<l 
we  think,  far  too  rarely.     It  is  scarcely  pra<'tised,  save  in  tubêT' 
culous  cases  or  in  chronic  ailments.     It  would,  however,  be  e; 
to  weigh  ordinary  invalids,  placed  in  an  old  armchair  on  the 
herval  balance  whii'li  cuii  give  the  weight  of  a  man  to  almfwtSlJ 
40  grnis.     This  weight  taken  ea«h  day,  or  alternat*  days,  won 
give  us  a  serious  check  over  tlic  effects  of  the  regimen  follt)Wi 
the  efficacy  of  such  or  such  a,  course  of  treat inciit.  and  the  gene 
stale  of  the  patient.     Xeverthele-ss.  weight  itself,  like  the  othi 
geiu'Pal  signs,  only  gives  us  a  summary  indication  ;    it  does  not 
indicate  which  organ  may  have  gained  or  lost  in  substance,  m 
what  tissues  or  what  kind  (if  principles — nitrogenous,  fatty, 
— havenceunnilnted  in  the  organs  or  have  disapi)eared.      Bcsidi 
fairly  iin]jortaut  modilirafiims  may  come  without  weiglit  giv 
any  clue  to  them  ;    for  exain])le,  a  loss  of  uniscular  lU.sue  com- 
{H-nsatwl  by  an  almost  e<|iial  gain  of  fats  or  water. 

Formerly  tlie  nnxiical  man  concernetl  himself  with  the  ap|K>ar- 
an<'e  of  tlic  urine  atui  excretory  matters  ;  he  knew  how  tn 
thaw  from  these  more  or  less  precise  conclusions  as  re^nU 
regimen  and  treatment.  This  examination  can  indeed  furnish 
some  summary  information  on  the  digestibility  or  indigcwtibiiity 
of  such  or  sucli  ahmeutary  matter,  or  relatively  to  it«  in- 
Huence  on  the  urinary  secretion,  but  t<j-day  it  in  no  longrr  by 
sim])ly  taking  into  account  the  sujierficial  aspect  of  the  e.xcretioi 
hut  rather  by  p.vamiiiiiig  their  total  com])Osition,  taking  tin 
volinne  iuul  weight  and  comparing  them  with  the  normal  co 
position,  weight,  etc.  ;  it  is  above  all  by  striking  the  detailed  ii 
ctimjilete  balance  of  the  whole  of  tfie  excretions  and  of  the  aiinienl 
iutnxluccd.that  the  modern  biological  chemist  and  physioiogi 
are  able  to  follow  tlay  by  day,  and  almost  organ  by  tvrgan,  t 
effect  of  a  Jiictlxxi  of  treatment  or  of  a  regimen. 

W'e  are  now  able  not  only  to  determine  exactly  the  influei 
whicli  such  and  such  a  regimen  Itas  on  the  general  health,  but 
mark  the  effects  in  detail  and  following  the  fetnling  tutopt«<J, 
state  ])recisely  the  daily  gain  or  loss  of  the  system  in  mtuicul 
matter,  m  fats,  in  water,  in  salts,  ete. 

To  obtain  these    precise   indications,  different  methods 
employed  which  we  shall  now  explain. 

Methfxl  Founded  on  the  Conipleie  Determination  of  Uit  Xutrititi 
Balance. — The  method  which  enables    us  to  e^tablinii,    at  m 


ESTABLISHMENT  OF  NUTRITION  BALANCE-SHEET 

luonient.  the  «tato  of  niitritinii  hy  tlie  complete  nutritive  balance 
i*i)rres[Hnidiii(T  to  a  fixed  regimen,  is  basctl  on  the  followiag 
considéra tioiis  : 

It  has  been  e^stablislied  fiifst,  in  piu-tifular  by  the  experiments  of 
.1.  H.  Honssingaidt,  then  of  V.  Regnault  and  Reiwet,  and  later  of 
Hiddei'  and  Sctrmidt  and  of  Voit,  ete..  that  ahiiost  the  whole  of  the 
alimentary  nitrogen  is  found  again  hi  the  urine,  fax-al  matters  and 
thr  products  of  desquamation.  Further,  the  htss  by  the  e])idernii.s 
and  hair  only  represents  daily  in  man  o;j  grm.  to  0  4  grms.  of 
nitrogen  ont  of  lt>  to  18  grms.  of  total  nitrogen  ehminated,  A.s 
to  the  exhalation  of  nitrogen  whether  in  a  natnral state  or  in  the 
state  of  volatile  nitrogenous  products,  more  or  less  cumjilc.x  by  the 
skin  and  the  lungs,  it  is  almost  nil.  as  the  preceding  authors,  and 
later  Ranke.  I'ettenkoffer  and  \%>it,  etc.,  have  estahlisln-d.' 

If  then  the  <juaiitity  of  nitrogen  which  exists  in  the  total  smn  of 
the  foods  of  a  subject  ex|»erimented  on  is  determined,  and  if, 
on  the  other  hand,  by  collecting  the  whole  of  his  e.xeret iotw,  the 
total  nitrogen  is  mea-Hured,  the  difference  in  ex'-ess  or  deficit  will 
give  the  nitrogen  retaineil  or  lost  by  his  tissues  during  the  jwriod 
which  wc  are  considering.  But  as  a  very  large  j)art.  of  tlii»»  nitrogen 
exists  in  animalH  and  man  in  the  state  of  albuminoid  principles, 
and  a.s  these  8ul>stances  contain  on  an  average  Iti  (tcr  cent,  of 
this  element,  it  follows  that  fur  each  gratnine  of  nitrogen  vanisheil 
from  the  total  nf  the  excretions  compared  with  that  which  the 
foods  have  introducwl  in  the  same  time,  the  system  has  benefited 
hy  ',",."  grms.  or  ti-25  grms.  of  albumin  ;  and  fm  the  other  hand,  it 
will  have  lost  this  (juantity  by  each  gramme  of  nitrogen  (iresent 
in  the  excretions  above  that  which  the  foods  have  introduced  in 
the  same  time. 

Reckoning  that  the  muscles  form  hy  far  the  most  important 
idliuminoid  ti.ssuc  in  the  animal,  it  is  possible,  as  V'oit  did,  to 
calculate  the  nitr(ij»en  gaininl  or  lost  no  longer  in  dry  albumin, 
but  in  fresh  nmscular  He,sh.  Xow,  as  this  c<jntains  for  KX)  parts 
;S-.'}5  of  nitrogen  on  an  average,  it  will  suffice  to  multiply  the 
(ignre  representing  the  loss  or  gain  of  nitrogen  observed  in  an 
animal  or  a  patient  under  ex|)erimeiit  hy  the  coeflicient  29  &  {or 
3Ù  in  round  numbers),  to  obtain  relatively  to  the  period  of  time 
whit'h  we  are  considering,  the  gain  or  Irws  in  muscular  flesh  of  the 
subject  under  observation. 

As  to  the  ipiantity  of  alimentary  albuniin  absorbed,  it  is  ei^ual 
to  the  weight  of  total  nitrogen  of  the  fowis,  minus  that  wbicli  is 
found  again  in  the  intestinal  excrements,  the  difference  being 
nudtiplied  by  the  coefficient  ()-25  above.  Generally  for  IS  grms. 
of  alimentary  nitrogen,  the  excrements  contain  daily  14  grms. 

'  A  man  elitiiinates,  it  in  true,  per  duy  4°5  to  3  litnm  of  nitrog^en  by  the 
skin  and  the  lungs,  but  the  nittogen  ia  partly  of  atmo«pheric  origin  and  nut 
alimentary. 
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<tf  iiitionfii.  But  it  must  Le  undi-rslood  llial  tliis  relatiud 
iniiy  t)o  very  variable  according  to  the  method  of  aliiucntatiuJ 
aiitl  t!ie  state  of  liealtli  of  the  individuals.  1 

The  carlmn  t>f  thc^  nrjjaiiisiii  fvcing  cHminated  in  the  state  nS 
carbonii"  lU-id  liy  the  htu^  and  «kin,  and  under  the  form  of  verel 
varied  ormiriio  matters  l>y  the  urine  and  fieeal  matters,  if  hv  tlie 
metliods  of  Keiset,  IVtteitkolTer  and  Voit,  of  Richet  and  Hanriot. 
of  Atwater,  etc.,  the  (|iiniitity  of  carbonic  a<Md  CO^  expired  or  |)er- 
spired  isdetermiiic<l  in  frraimnes,  and  if  this  quantity  i."»  multiplii-d 
by  ty'27'i  (tiie  coclticient  of  {jrojvortional  diangc  in  weight  froii}! 
t'O-  into  corre.sponcUiig  V)  W(<  sliall   get  the  carbon  l<wt  by  th«] 
hings  and  skin  in  tlie  space  of  time  during  which  the  subjeet  h» 
iRH'n  under  observation.     If  to  this  carbon  Ik-  added  that  which} 
lias  Ijcen  e.\crctcd  during    the  period    by  the    urine  and    fjpceaij 
(it  is  known  by  an  elementary  analysis  of  the  urinarj-  residue  and 
of  the  fa'cal  mattei-s)  tlie  total  of  the  carbon  lost  in  the  courue  oil 
tlie  observation  will  be  olitained.     By  detiucting  this  weight  fn)to f 
that  of  tlie  «■arboii  furnished  by  the  fcKxls,  we  shall  have  aa  the' 
tliffei-cnce,  the  weight  i>f  the  loluJ  rarUm  fixed  or  lost  by  the  patient 
dining  this  (H-riod.     On  the  other  hand  if,  as  we  stat^-d  alxive.  the  , 
nitrogen  lost  or  gained  by  the  subject  in  the  same  time  liais  iie<iiJ 
mciLsiircil.  it  will  be  easy  to  infer  frc)m  it  the  carbon  astsimilatedl 
ill  tlic  slate  of  proteid  substances,  becaust>  nearly  the  whole  of' 
the  ti.xed  nitrogen  is  mulertliis  latter  form,  and  we  know  that  thew 
substances  cimtain  for  1(5  grms.ctf  nitrogen,  54grmH.  of  carlxtn. 
If  then  we  multijily  the  gain  or  lass  of  nitrogen  by    f,*,  that  is 
to  say  by  the  cootWcient  34,  we  get  </ie  carbon  fijced  under  the  ft/rm 
of  albuminoids.    Thus  calculated,  this  carbon  subtracted  from  the 
loss  or  gain  of  lutal  carbon,  will  give  as  the  difference  that  which  hna 
been  lost  or  gained  imder  any  other  form  than  that  of  proteidl 
lMHli(\s.     Let  us  su[>|)o.se  for  the  .sake  of  clearncHs  that  we  maj 
represent  this  weight  of  non-iiUmminoid  carbon  by  p. 

\a-\  us  ob.serve  now  that  the  animal  only  «tores  a]i]inH'ialily  in 
his  tissues  as  organic  materials,  nms<:le  or  fat  (glycogen  and  other 
ternary  suKstances  only  existing  in  it  in  very  small  proportions). 
W'c  may  then  .say  that  the  excess  of  carbon  p,  that  is  to  «ay  tha 
which  does  not  correspond  to  the  albuminoid  matters  gained  i>i 
lost  in  the  time  considered,  is  the  carbon  which  corresjxuuls  to  tli«1 
fats  ;    to  tlio.se  which  are  formed  if  this  weight  p  is  positive,  or] 
destroyed  if  it  is  negative.    And  as  these  fats  contain  on  an  avera^j 
76-5  per  cent,  of  carlwn,  it  follows  that  we  shall  have  the  wcigtil 
P  of  the  assimilated  or  disnimilated   fats  by   multiplyiitg  jj 
14"    or  by  the  coefficient  1  310, 

In  order  to  apply  what  hais  just  been  said,  let  us  take  Hunte  ex 
amples  :    First  the  case  where  the  nitrogen  of  the  foods  for  t  wentv*! 
four  hours  exceeded,  for  example,  the  nitrogen  excreta!   by 
grtnfi.  per  day,  and  where,  in  the  same  time  the  carbon  expired 
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rt'jfctcd  by  the  excretions  of  every  kind  was  less  by  22  prms.  than 
the  alimentary  carbon.  The  syst^etn  has  tlien  storeci  up  in  this 
time  3  grnis.  x  625  =  1875  grms.  of  albuminoid  matters.  The 
carlKtn  which  corrasponds  to  these  IS'TS  grms.  of  these  matters 
is  e(|tial  to  3  grms.  x  34  =  102  grms.  There  has  then  been  in 
this  same  time  22  grms.  -  lU2^grms.  =  118  grms.  of  carbon  fixed 
by  the  system  under  the  fi>rm  of  fat-s,  which  correjsponds  to  US 
grms.  •  1-31  =  15'45  grms.  of  fut  bodies.  We  shall  conclude  then 
that  during  the  pericxl  considered,  there  was  :  ijain  in  ailntmiituiiU 
-  1875  grms  ;  or  calculated  in  muscular  tissue,  3  grms.  x  29'9 
=  8U'70  grms.  Simultaneously,  the  gain  in  fats  was  15-45 
gnus. 

There  may,  on  tlie  contrary,  be  the  very  different  case,  where 
an  excess  of  3  grins,  of  nitrogen  is  found  in  the  excretions  of  the 
subject  under  observation  in  comparison  with  the  nitrogen  <jf  the 
daily  total  of  foods,  and  let  us  supjMJso  also  that  there  liave  lieen 
22  grms.  of  carbon  less  in  the  excretions  than  in  the  whole  of  the 
f(K>ds  consumed.  In  this  second  case  3  grms.  x  6'25=  1875  grms. 
of  albuminoid  matters  have  been  last,  but  which  contained  l(l'2 
grms.  of  carbon.  These  102  grms.  of  carbon  have  disappeared  from 
the  systtim  with  the  albuminoitLs  ;  and  in  order  that  the  system 
may  have  benefited  by  a  gain  of  22  grms.  of  earbon  it 
is  ne<:es.sary  that  it  should  have  iiiiide  up  the  deficit  of  carbon, 
corresponding  to  the  albuminoids  lost,  that  is  l()-2  grms.  and  still 
gained  22  grms.  in  addition  ;  in  a  word,  it  is  necessary  that  it 
should  have  established,  in  the  state  of  fats,  the  carbon  corres- 
p<3ndingto22grms.  -i-  10-2grms.  =  30-2  grms.  This  number  multi- 
plied by  1 '31  gives  3956 grms. which  consequentlj'  corresponds  to 
the  weight  of  fatty  bodies  gained  by  the  system  during  tWs  period 
when  the  subject  l<jst  nevertheless  18-75  grms.  of  albuminoids. 

It  is  thus  that  the  abstract  or  exact  balance  of  the  alimentary 
nitrogen  and  carbon,  compared  with  the  total  weight  of  the  same 
elements  found  in  the  hcjuid  or  gaseous  excretions  of  the  subject, 
allows  us  to  calculate,  as  we  see,  the  quantity  of  albuminoids  or 
(in  multiplying  this  weight  by  about  5)  the  weight  of  muscular 
tissue  and  the  quantity  of  fat  gained  or  lost  in  a  given  time  by  the 
subject  under  observation. 

A&  to  the  balance  of  water  gained  or  lost  by  the  tissues,  it  is 
inferred  from  the  difference  between  the  water  introduced  by 
drinks  and  foods  and  that  which  is  contained  in  the  whole  of  the 
excretions  including  perspiration  and  cutaneous  and  pulmonary 
expiration. 

The  balance  of  the  mineral  matters  is  e.stablLshed  in  mannci  cpiite 
similar  according  to  t!ie  difference  between  the  quantity  of  it 
which  Ls  intrtxiuced  by  the  whole  of  the  foods  and  that  which  is 
excreted  by  the  different  chamiels. 

Suppose  now  that  we  wish,  for  example,  to  test  the  influence 
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which  such  determined   alimentary   or   medicinal   matter  may 
exercise  on  the  nitrojfen  and  carbon  changes,  for  example  on  the 
assimilation  of  alhuiuinoids  ;  we  shall  hegin  by  putting  the  organism 
into  a  state  of  nitrogenous  eqiiilibrium.  that  is  to  say  we  shall,  by 
successive  attempts,  reach  the  point,  of  giving  the  j)atient  under 
olxservation  a  quantity  of  nitrogenous  and  ternary  foods  of  known 
composition  and  weight,  so  that  every  twe.Tty-four  hours  the  losses^ 
and  gains  of  the  system  in  nitrogen  balai»ce  almost  exactly.     Afte^| 
having  established  the  exact  nutritive  balance,  not  allowing  froni^ 
that  time  more  than  a  small  loss  or  gain  of  nitrogen  and  carbon 
corresponding  to  the  mode  of  alimentation  and  thus  det^'rmined,  if 
it  is  a  question  of  the  .study  of  a  nitrogenous  alimentary  matter. 
for  cxanijile.  a  certain  proportion  of  the  nitrogenous  foods  of  the 
preceding  eipiilihriuni  allowance  will  Ik-  rephu^ed  by  a  quantity 
of  t!ie  nitrogenous  matter  which  we  wish  to  study,  a  quantity  con<^| 
taining  the  same  weight  of  nitrogen  as  that  which  Ls  withdrawn,^" 
and  the  lo,ss  or  gain  of  nitrogen  corn>sj>onding  to  this  [)eriod.  will 
he  determined.     This  lo.ss  or  gain  will  allow  us  to  compare  the 
utilization  of  the  new  matter  with  that  of  the  matter  it  replaces. 
On  tlie  otiier  hand,  if  we  wi.sli  to  determine  what  is  the  influenofl^l 
which  a  ternnry  matter,  a  sugar  or  fat  for  exam])le.  exercises  oi^| 
the  a.ssimilation  of  nitrogen  compared  with  the  action  of  another 
U-rrrary  substance,  tliis  sugar  or  this  fat  must  1h'  added  to  the 
ailc>wance,  or  l)ett<>r,   it  may  l)c  substituted  for  an  equivalent 
weight  of  sugar  or  fat  to  lie  compared,  and  I  he  changew  of  nitn>geUj 
which  will  he  effect-etl  under  the  influence  of  the  new  aliment^ttici 
will  l>e  detcrmineil,  care  being  certainly  taken  only  to  dct<T 
mine  the  rate  of  the  changes  after  a  periixl  of  three  days  of  tl 
new  regimen  has  pa.ssed,  since  the  state  of  the  previous  nutritiu 
influences  the  manner  of  dissimilation  almost  during  this  i»eric 
of  tinie   (.Moreignc).     From   the   rate  of  the  fresh   nitrogenouB 
changes  we  shall  conclude  what  is  the  relative  inlluence  of  th^^ 
fats  or  sugars  thus  intn^uctxl  on  the  assimilation  or  di.ssimilati(il^| 
of  the  prot^eid  btxiies  of  the  ration  under  study.  ^" 

If  we  wish  t^  study  no  longer  the  comjmrative  influence  of  thr 
substances,  but  the  action  of  one  and  the  same  substance  accord" 
ing  to  its  weight,  in  a  subject   in  nitrogenous  equilibrium, 
must  add   to  a  constant  allowance  of   foods  an  increasing 
decreasing  weight  of  the  substance  under  study,  and  theinHuenel? 
on  the  ai»imilation  of  the  nitrogenous  principles  of  these  sucee» 
sively  increasing  or  decreasing   quantities  of  additional  trmary, 
matter  will  be  established  by  the  balance  of  loiises  or  gainti 
nitrogen. 

In  the  same  way,  the  study  of  the  fattening  or  loss  of  fata  of 
subject  may  be  made,  accoi^ing  as  such  or  such  fistds  take  t.h««] 
place  in  his  diet,  the  substances  or  agents  the  influence  of  wlii 
we  wish  to  eetimate  being  for  the  rest  aitrogenous  or  not. 
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nicntary  or  medicinai,  or  even  fonsistiiif»  of  simple  pliy.skal  agents 
suoli  jis  rciKwe,  cxc^ci^M>,  eold.  hydrc)tlifra|)v,  etc. 

M dluxi  l>ased on  thr  Iklermintition  nf  tfii:  Kfupinilonj  Cotfjicitnt. — 
The  pxtcnt  of  tlie  nutritive  changes,  and  u]>  to  a  certain  point 
thfir  naturo.  uifiy  Ik- determined  l)y  considérai  ion  of  tlie  ((iiiintitics 
of  oxygon  coiLsuined  and  eiirbonir  acid  exhaled  hy  the  hiugs. 
Tliese  nuantities  depend,  it  is  true,  on  the  nature  of  the  alimenta- 
tion, îtut  this  varies  little  for  each  individual  with  a  determined 
mixed  alimentation,  and  whether  the  external  conditions  of  work, 
repf>se,  ten)]x>rature  and  health  luipjH'n  to  change,  or  whether, 
under  well  dehnwi  conditions,  the  nuxle  of  aiiment-ation  is  made 
to  vary,  the  cxt4:>nt  of  the  pulmonary  changes  and  their  nature 
will  give  fairly  ])reci.se  indications  on  the  phenomena  of  meta- 
holism  which  ai-e  taking  place  in  the  organs  of  the  sutiject 
whose  nutritt(m  is  heing  studied  or  of  the  patient  under  treat- 
ment. 

Frcmi  the  jMjint  of  view  of  technique,  many  method»  have  beon 
proposed  for  nieaauring  the  respiratory  changes.  CJenei-ally  an 
apparatus  with  valves  '  and  meter  for  the  puri>o,so  of  measur- 
ing the  ((uantitie«  of  air  inhaled  and  exhaled,  and  of  making  as 
many  times  as  one  wishes,  in  the  course  of  the  experiment, 
successive  collections  of  the  air  which  <-onies  out  of  the  lungs  and 
which  is  then  suhniittejl  U\  analysis,  allows  of  the  calculation  of 
the  (piantity  uf  air  inhaleil.  of  the  composition  of  the  ga-se.s  exhaled. 
of  earhonic  acid  (VW)  which  i»  produced  and  of  tiie  oxygen  (O) 

(  O' 
wliicli  has  disappeared  at  the  same  time.     The  coefficient  ç^^ 

(expressed  in  volumes)  is  called  tlic  rrspimtory  coefficient.  We 
know  that  it  varies  in  the  normal  state  from  OHll  to  0  88  ;  it  ia 
on  an  average  U'84.  \  healthy  man  of  average  weight  and  at 
repow»,  breathing  freely,  takes  from  the  sunotinding  air  from 
ry'Mi  to  5fj()  litres  of  oxygen  per  twenty-four  hours  and  exhales 
450  to  470  litres  of  carbonic  acid. 

The  respiratory  coefficient    «^    inci-eases  during  work  as  well 

as  the  absolute  quantities  of  CO'  and  of  O-  prtKiuced  or 
consumed. 

After  having  established  what  is,  for  an  invahd  or  hesdthy 
person  at  re*t.  the  value  of  his  respiratory  «luotient  and  the 
absolute  quantities  ()f  t'O-  and  of  O-exjiired  and  consumed  by 
him,  it  is  possible,  by  introducing  into  his  diet  such  or  such  fwxis, 
to  determine  their  influence  on  the  value  of  liLs  respiratory 
coeflScient,  and  on  the  quantities  of  carbonic  acid  formed  and 
oxygen  absorbed  in  the  twenty-four  hours,  for  example.     When 

•  WmUt  or  iiiicu  valves  iimy  be  njnBtriict«t  wliieh  CIWIW  tlie  disainieor- 
of  ulutoat  uU  friction  »nd  pressure  {Vr.  Bidtt). 
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the  dissimilation  produced  in  the  midst  of  the  tissues  bekn^| 

osjjccially  upon  tiie  siijçar  or  on  the  starchy  matters,  tlie  respira- 
tory i[Uoti<Mit  may  equal  and  even  exceed  unity  (Hanriot).     It 
falls  to  0  72  or  0  73  with  a  purely  Hesh  diet  and  to  OTO  when  the  fl 
fats  l)et'omc  more  particularly  dis-similated.  V 

The  absolute  and  relative  amount»  of  carbonic  acid  produced 
and  oxygen  absortxsd  are  very  variable  from  one  individual  t^»  ^ 
another.  But,  under  average  conditions,  and  especially  in  afl 
state  of  repose  and  of  emptiness  of  the  intestines,  these  numliers 
vary  very  little  for  the  same  person.  When  his  respiratory 
con.staiits  have  heeii  determined  under  these  conditions,  it  will 
then  lie  po,s,sil)le  to  exniiiiin'  the  inHuence  that  the  absorption  of 
such  or  such  an  alimentary  jirincijile  may  have  on  these  data. 

A  sinùlar  study  may  be  made  by  the  same  method  if  it  is  a 
question  of  determining  the  influence  of  such  or  such  a  medicinaj 
on  the  pulmonai-y  changes. 

Method  of  Urinary  Coefficient. — There  is  another  method  of 
studying  till'  effects  of  different  dietj*  as  well  as  of  nietlical  tniat- 
meiU,  founded  on  the  detcrinination  of  the  urinary  rorffieirnln. 
Thi.s  nn"ih«l  crui.si.st.s  in  measuring  the  principal  element*  of 
the  urine  and  by  drawing  from  their  values  and  particularly 
from  their  ratlns  by  weiglit,  the  indication  of  the  mode  in  wliii-h 
the  sj'stem  is  acting.  In  this  way  we  do  not  niea-sure.  as  we  caill 
by  the  |)receding  methfxis,  the  absolute  extent  of  the  nutritivo 
plieiiomeiia,  but  the  ipiality  so  to  speak  of  the  organic  discliar^  \ 
of  functi<ms. 

The  examination  of  the  urinary  coefficient*i  may  also  allow 
of  determining  .sometimes  the  nature  of  the  changiw  and  even 
the  organs  which  are  their  seat. 

But  befor-e  exj)latniiig  the   signification  of   t\u.«c  urinary  eo- 
cfficient«  and  their  utili/.ation.  I  think  it  useful  to  call  to  mind 
again  that  when  pjissing  from  one  diet  (the  constants  of  which  ^ 
have  been  determined)  to  a  new  diet,  it  is  only  three  days  at^^ 
least  after  the  substitution  of  the  latter  for  the  old.  that  the  new^^ 
state  of  functifinal  equilibrium  can  Ik.'  considerwl  as  attained. 
Then  r>nly  is  it  |x-rmi.ssible  to  compare  the  data  thus  obtained 
with  the  precetling  data. 

The  most  useful  ratios  to  know  Iwtween  the  weight  of 
principles  excreted  daily  by  the  kidneys  are  the  following  :- 

The  rnlin  between  the  nitrogen  excreted  tnider  the  form  oj 
urea  ami  the  total  nitrogen  of  the  urine  or  nitrogeruins  coeffieient , 

The  ratio  of  the  urinary  carbon  to  the  totaJ  nUrogrn  ; 

The  ratio  of  the  phosphoric  acul  to  the  total  nilrogen  ; 

The  ralit)  of  the  wei/jht  of  urea  to  that  of  total  fistti  tnattrrê  ; 

The  ratio  of  uric  arid  to  urea  ; 

The  ratio  of  the  mineral  matters  of   the  urine  to  the  total 
mattera. 
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T,,         .,  a-,    nttrofjcit  of    the  urea       ...     . 

total  nttrfxjen 
also  calk'd  coefficient  of  nitroijenowi  utilizatiori,  nicasurc'is  the 
ulilizniion  of  tfic  nM.similtdtle  nitrogenous  jinxliiets.  It  is  ad- 
nvittwi  tfmt  it  attains  its  maximum  when  ail  llie  nitrogen 
wliitli  can  Ih»  trattsfornn'cl  int<*  urea  in  tiu'  systi'ni  has  passed 
undor  tlus  lawt  form.  This  ratio  in  tlit>  norrnnl  stat-c^  is  c(|ual 
to  0-87  ;  it  ncvtT  cxwods  t(-92  or  0  ',t;S  in  a.  hralthy  iniin  ; 
that  is  to  say  tliat  for  UMI  |<a!ts  of  nitrogen  iirising  from  tlii'  dis- 
similation of  the  tissues,  or  rereived  liy  the  foods  mid  oliniinatc<d 
Ity  the  kidneys,  87  (or  It.'i  at  thi'  most)  are  found  again  in  thii 
urine  under  the  form  of  urea. 

In  the  same  subject  this  nitrogenous  relation  may  vary  from 
one  day  to  another,  but  the  nature  of  the  fowl  influences  it  very 
little.  However,  if  the  ijuantity  of  foods  taken  exceeds  the 
normal  limits,  the  system  hna  not  the  lime  to  utilize  them, 
and  as  the  urea  prtxhieed  diminishes  relatively  to  the  total 
alimentary  nitrogen,  this  ratio  falls  lx>!ow  ()-8(l  and  even  (t'79. 
It  lK><:omes  lower  also  in  all  illnesses  in  which  the  intraorganic 
oxidations  decrease  :  aniemia,  rheumatism,  neuriisthenia, 
hysteria,  leucemia,  ivneumoiiia.  tahes,  etc.  Wat<T  and  all 
aqueous  drinks,  esjiecially  alkaline  drinks,  raise  the  nitrogenous 
ratio.     It  rises  with  meat  diet  and  decreases  with  vegetarian  diet. 

On  the  other  hand,  the  nitrogenous  matters  which  haw  escaped 
oxuiniion  can  Iks  revealed  and  mea.sureti  hy  tlie  variations  of 
the  (juantitiew  by  weight  that  the  jihosphomolvbdic,  phosftho- 
tungstic  or  silicotungstic  acids  preci])itate  in  urine  previously 
acidified  by  hydrochloric  acid.  The  [ihosphomolybdic  reagent 
which  precipitates  these  nitrogenous  compounds  and  which 
can  be  utilized  at  the  sick-hed,  is  obtained  in  the  following 
way: — 


Plio«[>lniiiii>lyb«iii'  uciil 
Hydrochloric  acid 
Wttter 


I  grin. 
-<»      .. 
I.Vt       ,. 


15  cc.  of  this  reagent  are  added  tn  25  cc  of  urine  as  a  te^t. 
To  obtain  an  exact  determination,  the  precipitate  wliich  forms 
should  b<<  washefl  with  hydrochloric  acid  diluted  with  it«  own 
volume  of  water,  dried  and  weighed. 

This  reagent  brings  with  it  in  i)articular  all  the  urinary  al- 
kaloids. 

urea 


b.  The  ratio 


constitutes  the   real    coetti- 


totnl  organic  matter 
cient  of  organic  utilization.  It  measures  the  ix'lative  richnetw 
of  the  organic  urinary  wastes  in  urea.  It  is  in  the  normal 
state  from  89  to  UO  per  cent.  The  l(t  per  cent,  of  organic 
matters  which  do  not  normally  change  into  urea  are  : — 
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reoH 
ityV 


Trii-  acid       .......     fi>r   I  »Mt     in    lu 

Hippiiric  uciiJ  .  .  .  .  .       „     !  80    „     10 

Urinary  iiitilliTH  (colouring  and  pxtractive)         .      „    (100    „     10 

The  pmportion  varies  almost  like  the  piweding. 

,  .      (ntui  c/trbon  ■      ,  ^,     „  -m 

c.  tlie  ratio         ,     .         -,  or  mho  of  Ch.  Bouchard,  has    been 
(olid  nitnxjcn  '  '  •^^" 

especially  wtudiec!  by  this  savant.     He  has  remarket!  that  in  the 
normal  stat«.  the  liver  is  the  organ  which  acts  the  most  efficaciously 
in  oxidizing  the  carbon  in  relation  with  the  circulating  nitrogen 
and  in  turning  it,  citlior  by  hydrolysis  Ujwards  the  ijitcstina 
channel,   or    by  o.tidi/.ing  it  towards  the   pulmonary  channel 
This  ratio  apjicars  then  to  vary  inversely  with  hepatic  activitj 
and  consequently  to  give  the  inverse  measure  of  it.     It  changes 
with  age  :    Itetwwn  fifteen  and  forty  years  it  is  0~6  ;    later  il 
increases,  and  in  old  age  it  rwes  to  0'91.    It  is,  on  an  average,  be<^| 
tween  forty  and  sixty  years,  equal  to  0-87.    It  decrea-ses  if.  owing™ 
to  the  carbon  taken  by  the  liver  happening  to  bicrease,  the  urin- 
ary carbon  diminishes.     Hepatic  insufficiency  makes  this  ratio 
increase  as  well  as  exaggerated  aMnientation. 

J   fni         •  ^-     phosiihiirif  arid'         „     ,     , 

a.  The  urinary  ratio  '  ,  /,      ,  ,  or  Zuelzer  g  ratio,  repr 

seats  the  rule  of  flcpliosjihoraliim  <)f  the  system,  that  is  to  saj 
the  losses  of  phospjiorus  »H>rresjKinding  to  a  certain  stat*t  or  l< 
a   determined    weight   of    phosjihoric    fwxLs.     Eai^h    time   tl 
l>hospiK)rus    is   fixed  in    the  tissues,   this  ratio  diniinislieét  ;    l| 
increa.ses  in  Ihe  contrary  case.     Zuelzer's  ratio  is  about  0'18 
the  normal  stat-e  ;   and  varies  very  slightly  in  one  and  the  .samol 
liealthy  individual  if  the  regimen  varies  little.     It  incTCfuse*  witk 
milk  diet  as  well  as  by  taking  ft«)ds  rich  in  phosphorus  such  as 
bread,  egg,  etc.      It  allows  us  then  to  follow  the  fixation  or  the. 
dissimilation  of  phosphorus  in  invalids  or  in  subjects  put  oa 
fixed  diet. 


c.  The  ratio 


uric  acid 


measures  the  proportion  of  nueleinii 


matters  dissimilated  compared  with   the   urea  fonned   at  tha 
same  time.     It  risers  if  the  food  is  enriched  in  compound  nitro-l 
genoas  and  phosphoric  albuminoids  and  is  proportional  to  them/ 
In  a  state  of  health  and  under  average  feeding,  it  is  at  ' 

equal  to  j-  or  0025,  that  is  to  say  that,  normally,  for  each  gniiJ 

of  urt^a  thrown  off,  the  urine  contains  0025  grm.  of  uric  acitlJ 
This  ratio  is  lowered  by  the  use  of  chlorurettt^d  alkaline  watorsj 
aqufou.H  drinks  and  generally  by  all  food  which  increa«.>«  tlw 
excretion  of  urea.     It  rise»  if  coffee,  tea,  chocolate  and  alcob 
arc  used,  if  an  abuse  is  made  of  bread,  gelatinous  or  oxalic  (a 

'   Expressed  iu  P^O*. 
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and  some  other  substances  wlii<>h  iiuivase  tlte  excretion  of  uric 

acid.     It  riw's  each  time  the  patient  has  digestive,  cutaneous  or 

puhuonary  troubles. 

,  _,  .    ituluhur  of  the  sulnhnles        „  ... 

/.  Tlie  ratio       '      ,  ,       ,  ,  ,  or  Baumann  s  ratio,  vanes 

'  total  »uip/iur 

in  the  normal  state  from  ()-8<)  to  0-90.  It  represents  the  coeffi- 
cient of  oxidatiiii)  of  sulphur  or  that  of  the  albuminoids  which 
brinj;  it.  Ix'cau.se  it  is  kuitwii  that  the  major  [nut  of  ahrnentary 
«ulplmr  come-(  from  i)roteid  jtrimiple.s  which  contain  1  percent. 
of  it  on  an  average,  and  which  introduce  daily  into  (he  system  1 
grm.  at  least  of  sulphur  corre.s]M)udinj»  to  2  5  grrns.  and  more  of 
SO'.  Buumann's  coefticient  nieasincs  then  indirectly  the  more 
or  less  complete"  oxidation  of  the  albuminoid  sulistances,  and 
ought  to,  and  indeed  generally  does  follow  the  o.scillutionsuf  the 
nit  ro)|(enous  coelHcient. 

„.     ,,       ,  .      rninfrn!  nuitli-m    .        ,,    ,    ,  «.  .  ■ 

g.  iMnallv,  the  ratio  ,  ,  ■  ..      ,       ,,       is  called  the  cwmrirnl  o/ 

demin'nilizirtion.  It  luw  been  piiiticularly  <'inph:isi/.e<t  by  A. 
Robin.  It  oscillates  in  the  state  of  health  between  ii'Mi  and 
()'32  ;  that  is  to  say.  normally,  the  saline  malerials  of  the  urine 
repre.sent  in  weijjht  'M)  to  32  ptT  cent,  of  tlie  totality  of  the  fixed 
substances  of  this  excretion.  The  increase  of  this  cm^tlicieiit 
is  the  indication  of  an  exaggerated  lo.*s  of  mineral  salts,  lliat  this 
loss  had  it.s  origin  even  in  the  alirnentalinn  which  may.  in  some 
ea-ses,  intrinluee  these  saline  substances  supcralnnidantly,  for 
example  in  the  ease  of  the  vegetarian,  or  that  it  has  iM^cn  pro- 
voked by  a  state  of  de<'ay  of  the  system  such  as  tul>erculosis, 
phasphaturia,  dialjetes,  phosphorL'^m,  ete.  We  have  seen(p.  5l)9) 
this  urinarj'  coefticient  rise  to  4!i")  ]>er  cent,  in  certain  cases  of 
aniemia.  with  rapid  deminerali/.ation  of  the  blmnl  and  tissues,  and 
go  down  again  to  Hod,  that  is  to  say  to  almo.-it  its  normal  value, 
after  some  weeks  of  a  diet  of  reminenili/.ation. 

Methotl  based  on  the  iMfnninution  of  tkr  Ai'trage  Ifcw/A/  «/  thi 
Molecule. — The  weight  of  the  molecule  of  (be  ullnrininoi<ls  eif  uur 
tissues  varies  according  to  its  natuiv  from  :i,(KJO  to  IH,(HH)  and 
more.  The  weight  of  the  molecule  of  urea  is  fill,  that  of  uric 
acid  168,  that  of  the  hippuric  acid  179,  et^-.  In  proportion  as 
the  albumin  of  our  organs  is  made  to  undergo  a  more  complete 
disintegration,  the  molecular  weights  of  its  successive  deriva- 
tives diminish,  apjiroaching  more  and  more  that  of  urea,  the 
final  form  of  this  dissimilation.  If,  then,  it  were  po.ssible  to 
obtain  the  nvenujt  molecular  weitjht  of  urinary  molecules,  we 
should  have  a  number  so  much  smaller  and  nearer  to  (5()  as 
the  dissimilation  or  vital  metabolism  bad  been  more  ])ei-fect. 

The  erj'oseopic  metluMls  of  Haoult  allow  us  t(j  solve  this  problem. 
We  know  that  water  freezes  at  0.  Now.  Haoult  hivs  establislied 
that  if  water  contains  substances  in  .solution,  the  h>wering  of  the 
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freezing  points  of  the  different  solutions  arc  in  proportion  to  tha 
molecular  concentration,  whatever  Im  the  nature  of  tlie  disaolved'l 
substances.     Equal  lowcrings  indicate  then  that  the  liquids  con-l 
tain  the  same  number  of  nmlecules.     For  one  gramme  moleculej 
per  litre  of  water,  thisi  lowering  which  is,  we  repeat,  the  same  what- 
ever he  the  nature  of  the  di.-tsolved  substance,  is  equal  to  ISS', 
This   saitl,   if  A  be  the  lowering  of  the  freezing  point  obaer\-ed^ 
for  an  aqueous  solution,  we  shall   have  to  express  the  number 

N  of  the  molecules  in  solution,  N  =  ,  „..    Let  us  suppose  that  the 

solution  contains,  jwr  1(X>  cubic  centimetres,  p  gnus,  of  the  dis- 
solved substance,  the  lowering  of  (lie  freezing  point,  if  the  solution 

only  contained  I  grm.,  would  be  then     ,  which  is  called  the  spécifie ^^ 

loweriiij;  of  the  freezing  point.     For  a  solution  containing  the 
weight  .M  of  a  mulecuU*  expressed  in  grnn.  or  M   gr.imme.s  for  ItW 

cubic  centimetres,  the  lowering  will  l>e  —  =  1-86,  an  equation 

le  we  infer  the  weight  M  of  the  molecule  in  terms  of  A  and] 
p  X  1-83 


wliei 
of  /* 


M  = 


1 


If  it  is  a  eivse  of  urine,  the  average  molecular  weight  of  the 
tliiJiiiralnl  molecule  which  wv  will  rey)resent  by  /i  is  defined  by  ("li, 
Houcbard;  the  average  weitjlit  of  the  uryunic  mtJrculmof  Ute  urine 
(detliH-rinn  l»eing  made  of  the  chloride  of  .sixlium  '  and  if  jxxssiblfî 
of  alliutiiiii  iuul  glucose  which  would  give  separately  other  indicH- 
tions).  To  obtain  i±  we  determine  :  1st,  the  solid  matters  of  UM> 
cc.  of  urine  ;  2nd,  the  chloride  of  sodium  of  these  UtO  cc.  ;  3rd. 
the  freezing  jioint  A  of  the  urine.  From  the  weight  of  the 
solid  matters  of  1(H)  cc,  the  weight  of  the  corresponding  chloride 
of  siHtium  is  subtracted  ;  the  difference  gives  the  weight  of 
elaborated  matters.* 

U'e  nniltiply  by  Ot)  (lowering  of  the  freezing  point  of  a  solution 

of  salt  at  j-.^J,  the  weight  found  of  chloride  of  sodium  (let  ibis  pro- 
duct be  d),  and  we  deduct  from  the  A  found,  the  lowering  d  thu.* 
calculate*!  which  eorresponcb*  to  the  chloride  of  sckliuin  ;  thua 
we  have  A  -  </  =  ^  for  the  lowering  of  the  freezing  point  relative 

l#   X  1 

to  the   ifjilly   elaborated   matters.     The  formula  ft  -       ~jr~ 

allows  of  calculating  the  average  weight  of  the  elaborated  urina 
molecule. 


I 


'  ConniilKiwl  in  flii«  case  on  ivpresonting  nlnuwt  by  iU(e«lf  the  toUU  i 
«nco  of  Diiripriil  «nlt«  imt  oliihorntml. 

'  I1if  wi<i);ht  of  tlif  iilliiiiiiiii  mill  NiiKOr  would  be  d<*<luclrrl  in  tile  i 

woy  if  iii'ri'<»Hry 
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Ch.  Bouchard  has  thus  found  that  in  general,  for  the  normal 
state,  the  average  weight  of  the  elaborated  urinary  molecule  is 
76,  with  oscillations  varying  from  82  to  68. 

The  average  molecular  weight  rises  at  the  least  disorder  in 
health  and  augments  very  notably  in  sick  persons. 

We  see  how  numerous  and  precise  are  the  indications  wliich 
may  be  drawn  from  each  of  these  methods  of  examination  of  the 
alimentary  regimens  in  relation  to  the  state  of  tlie  various  organs, 
and  to  the  precise  influence  wliich  may  be  exercised  on  the  dû- 
charge  of  vital  functions  by  the  medical  treatments  or  diets 
which  are  put  into  practice. 
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Cianamon,  313 

Diphtheria,  504                                        ^^^^1 

Cirrhoais,  atrophic,  45:2 
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Legumin,  232 

vegetable,  249 
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juice  of,  140 

peptonof,  149 
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of  canals,  etc.,  348 

character  of,  339 

distilled,  344 

drinking,  330 

in  foods,  14,  99 
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